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I. EXECUTIVE SUMMARY 

Geocon Consultants, Inc. (Geocon) has performed an aerially deposited lead (ADL) investigation of 

the soil in the unpaved areas along the east and westbound shoulders of Route 60 from Route 605 to 

Azusa Avenue, Los Angeles County, California. The California Department of Transportation 

(Caltrans) proposes to excavate soil at the site as part of the widening of this portion of Route 60 to 

accommodate the additional HOV lanes, new retaining walls, and soundwalls.  

The investigation was performed to evaluate the presence of lead resulting from the historical 

combustion of leaded fuels from freeway traffic. Data from the investigation was used to evaluate the 

potential reuse or disposal considerations for soil excavated at the site, and to inform Caltrans of 

potential health and safety issues concerning the presence of lead in soil for workers at the site during 

construction activities.  

Soil samples collected from the site were subsequently analyzed for total lead. Selected samples were 

analyzed for soluble lead using the Waste Extraction Test method using citric acid (WET-Citric) as the 

extractant, soluble lead using a modified WET method using deionized water (WET-DI) as the 

extractant, soluble lead using the Toxicity Characteristic Leaching Procedure (TCLP), California Code 

of Regulations (CCR) Title 22 metals and/or pH. 

Laboratory analytical results and statistical analysis using one-sided 90% upper confidence limits 

(UCLs) were compared to the guidelines of the Department of Toxic Substances Control (DTSC) Lead 

Variance issued to Caltrans, Assembly Bill 414, and the DTSC variance modification letter dated 

December 13, 2002, which modifies the Variance, to develop recommendations for reuse of soil from 

the site. Offsite disposal conclusions were based upon comparison of the total lead 95% UCLs to the 

California Health and Safety Code (HSC) threshold of 350 milligrams per kilogram (mg/kg), predicted 

WET-Citric results to the CCR Title 22 soluble lead threshold of 5.0 milligrams per liter (mg/l), and 

TCLP 95% UCLs to the RCRA threshold of 5.0 mg/l. 

Analysis of selected soil samples for CCR Title 22 metals did not indicate the presence of any of these 

elements (other than lead) at or above their respective Total Threshold Limit Concentrations (TTLCs). 

Copper was reported in one sample at a total concentration of 260 mg/kg. Other than lead, this was the 

only metal reported at a total concentration greater than 10 times their respective Soluble Threshold 

Limit Concentrations (STLCs). 

Caltrans should notify the contractors performing the construction activities that hazardous 

concentrations of lead may be present in onsite soil and that appropriate health and safety measures 

should be taken to minimize the exposure to lead. 

GROUP 1 

Group 1 is comprised of the eastbound Route 60 shoulder from the northbound Route 605 onramp to 

Crossroads Parkway East including the Crossroads Parkway South onramp to eastbound Route 60, KP 

17.7/19.5. Based upon the 90% UCLs for total lead and WET-DI, all soils from up to 0.6 meters (m) 
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beneath the surface would likely be suitable for reuse according to the DTSC Variance. If any portion 

of the upper 0.6 m of soil is to be reused on-site, it should be covered by a minimum of 0.3 m non-

hazardous soil and placed at least 1.5 m above the maximum groundwater elevation in accordance with 

the DTSC Variance.  

Based upon the 95% UCLs for total lead and predicted WET-Citric results, if the upper 0.15 m of 

excavated soil is to be disposed of separately, it would likely be classified as a California hazardous 

material with respect to soluble lead content. Underlying soil to a depth of 0.6 m would likely be 

characterized as non-hazardous. If the entire soil column to a depth of 0.6 m is treated as a single unit, 

it would likely be classified as a California hazardous material with respect to soluble lead content. 

Because the TCLP 95% UCL was less than 5.0 mg/l, it is unlikely that the soil would be classified as a 

RCRA hazardous waste.  

GROUP 2, Borings 610-127 to 610-129 

Group 2 is comprised of the eastbound Route 60 shoulder from Crossroads Parkway East to 500 

meters west of Seventh Avenue, KP 19.6/21.3. Because of the occurrence of elevated lead 

concentrations isolated near boring 610-128, Group 2 was divided into two sections for soil handling 

purposes: One section, between borings 610-127 and 610-129 (KP 20.5/20.7), and the remainder of the 

Group (KP19.6/20.5 and 20.7/21.3).  

Based on the TCLP 95% UCL data set, if any portion of the upper 0.6 m of soil is excavated from the 

area between borings 610-127 and 610-129 (KP 20.5/20.7), it would not be suitable for reuse 

according to the DTSC variance and would likely be classified as both a California and RCRA 

hazardous material. The TCLP 95% UCL should be considered a conservative value because it is 

based upon soil samples with the highest total lead concentrations from the group. Ex-situ soil 

sampling and analyses for total lead and soluble lead (both WET and TCLP) should be performed 

prior to off-site disposal. 

GROUP 2, Remaining

Based upon the 90% UCLs for total lead and WET-DI for the remaining section of Group 2 (KP 

19.6/20.5 and 20.7/21.3), if the entire soil column up to 0.6 m beneath the surface is treated as a single 

unit it may be reused on-site without restriction. Based upon the 95% UCLs for total lead and 

predicted WET-Citric results, if the upper 0.15 m of excavated soil is to be disposed of separately, it 

should be handled as a California hazardous material with respect to soluble lead content. Underlying 

soil to a depth of 0.6 m should be treated as non-hazardous. If the entire soil column to a depth of 0.6 

m is treated as a single unit for disposal, it should be handled as a California hazardous material with 
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respect to soluble lead content. Because the TCLP 95% UCL was less than 5.0 mg/l, it is unlikely that 

the soil would be classified as a RCRA hazardous waste. 

GROUP 3 

Group 3 is comprised of the eastbound Route 60 shoulder from 500 meters west of Seventh Avenue to 

Turnbull Avenue including the eastbound Route 60 off and on ramps to and from Seventh Avenue, KP 

21.5/23.1. Based upon the 90% UCLs for total lead and WET-DI, all soils from up to 1.5 m beneath 

the surface would likely be suitable for reuse according to the DTSC Variance. If any portion of the 

upper 1.5 m of soil is to be reused on-site, it should be covered by a minimum of 0.3 m non-hazardous 

soil and placed at least 1.5 m above the maximum groundwater elevation in accordance with the DTSC 

Variance.

Based upon the 95% UCLs for total lead and predicted WET-Citric results, if the upper 0.3 m of 

excavated soil is to be disposed of separately, it would likely be classified as a California hazardous 

material with respect to soluble lead content. Underlying soil to a depth of 1.5 m would likely be 

characterized as non-hazardous. If the entire soil column to a depth of 1.5 m is treated as a single unit, 

it would likely be classified as a California hazardous material with respect to total and soluble lead 

content. Because the TCLP 95% UCL was less than 5.0 mg/l, it is unlikely that the soil would be 

classified as a RCRA hazardous waste.  

GROUP 4 

Group 4 is comprised of the eastbound Route 60 shoulder from Turnbull Avenue to Hacienda 

Boulevard including the eastbound Route 60 off and on ramps to and from Hacienda Boulevard, KP 

23.1/24.4. Based upon the 90% UCLs for total lead and WET-DI, all soils from up to 1.5 m beneath 

the surface would likely be suitable for reuse according to the DTSC Variance. If any portion of the 

upper 1.5 m of soil is to be reused on-site, it should be covered by a pavement structure and placed at 

least 1.5 m above the maximum groundwater elevation in accordance with the DTSC Variance.  

Based upon the 95% UCLs for total lead and predicted WET-Citric results, if the upper 0.15 m of 

excavated soil is to be disposed of separately, it would likely be classified as a California hazardous 

material with respect to soluble lead content. Underlying soil to a depth of 1.5 m would likely be 

characterized as non-hazardous. If the entire soil column to a depth of 1.5 m is treated as a single unit, 

it would likely be classified as a California hazardous material with respect to soluble lead content. 

Because the TCLP 95% UCL was less than 5.0 mg/l, it is unlikely that the soil would be classified as a 

RCRA hazardous waste. 
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One sample (610-174-S) exhibited a total copper concentration greater than ten-time the STLC (260 

mg/kg VS. a STLC of 25 mg/l). Because the sample was not analyzed for soluble copper by the WET 

method it is unknown if the sample would be characterized as a hazardous material with respect to 

copper. Additional sampling for total and soluble copper is required to adequately assess the 

reusability of the soil. Additional sampling in the vicinity of boring 610-174 and analysis of total and 

soluble copper during construction is recommended prior to reuse. Soils containing total copper 

concentrations greater than 2,500 mg/kg or soluble copper concentrations greater than 25 mg/l would 

not be suitable for reuse.

GROUP 5 

Group 5 is comprised of the eastbound Route 60 shoulder from Hacienda Boulevard to 100 meters east 

of Stimson Avenue, KP 24.4/25.1. Based upon the 90% UCLs for total lead and WET-DI, all soils 

from up to 1.5 m beneath the surface would likely be suitable for reuse according to the DTSC 

Variance. If any portion of the upper 1.5 m of soil is to be reused on-site, it should be covered by a 

minimum of 0.3 m non-hazardous soil and placed at least 1.5 m above the maximum groundwater 

elevation in accordance with the DTSC Variance.  

Based upon the 95% UCLs for total lead and predicted WET-Citric results, if the upper 0.15 m of 

excavated soil is to be disposed of separately, it would likely be classified as a California hazardous 

material with respect to total and soluble lead content. Underlying soil to a depth of 1.5 m would likely 

be characterized as non-hazardous. If the entire soil column to a depth of 1.5 m is treated as a single 

unit, it would likely be classified as a California hazardous material with respect to soluble lead 

content. Because the TCLP 95% UCL was less than 5.0 mg/l, it is unlikely that the soil would be 

classified as a RCRA hazardous waste.  

GROUP 6 

Group 6 is comprised of the eastbound Route 60 shoulder from 1,000 meters east of Stimson Avenue 

to the Rowland Channel, KP 26.0/27.1. Based upon the 90% UCLs for total lead and WET-DI, all 

soils from up to 0.6 m beneath the surface would likely be suitable for reuse according to the DTSC 

Variance. If any portion of the upper 0.6 m of soil is to be reused on-site, it should be covered by a 

pavement structure and placed at least 1.5 m above the maximum groundwater elevation in accordance 

with the DTSC Variance.  

Based upon the 95% UCLs for total lead and predicted WET-Citric results, if the upper 0.15 m of 

excavated soil is to be disposed of separately, it would likely be classified as a California hazardous 

material with respect to soluble lead content. Underlying soil to a depth of 0.6 m would likely be 
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characterized as non-hazardous. If the entire soil column to a depth of 0.6 m is treated as a single unit, 

it would likely be classified as a California hazardous material with respect to soluble lead content. 

Because the TCLP 95% UCL was less than 5.0 mg/l, it is unlikely that the soil would be classified as a 

RCRA hazardous waste. 

GROUP 7 

Group 7 is comprised of the eastbound Route 60 shoulder from the Rowland Channel to 400 meters 

east of Azusa Avenue including the eastbound Route 60 off and on ramps to and from Azusa Avenue, 

KP 27.1/28.2. Based upon the 90% UCLs for total lead and WET-DI, if the entire soil column up to 

1.5 m beneath the surface is treated as a single unit it may be reused on-site without restriction.  

Based upon the 95% UCLs for total lead and predicted WET-Citric results, if the upper 0.15 m of 

excavated soil is to be disposed of separately, it would likely be classified as a California hazardous 

material with respect to soluble lead content. Underlying soil to a depth of 1.5 m would likely be 

characterized as non-hazardous. If the entire soil column to a depth of 1.5 m is treated as a single unit, 

it would likely be classified as a California hazardous material with respect to soluble lead content. 

Because the TCLP 95% UCL was less than 5.0 mg/l, it is unlikely that the soil would be classified as a 

RCRA hazardous waste. 

GROUP 8 

Group 8 is comprised of the westbound Route 60 shoulder from Seventh Avenue to Crossroads 

Parkway East including the westbound Route 60 off ramp to Crossroads Parkway East and the 

westbound Route 60 on ramp from Seventh Avenue, KP 19.5/21.7. Based upon the TCLP 95% UCL, 

if any portion of the upper 1.5 m of soil is excavated, it would not be suitable for reuse according to 

the DTSC variance and would likely be classified as both a California and RCRA hazardous material. 

The TCLP 95% UCL should be considered a conservative value because it is based upon soil samples 

with the highest total lead concentrations from the group. Exsitu characterization of the soil may result 

in a non-RCRA classification. Ex-situ soil sampling and analyses for total lead and soluble lead (both 

WET and TCLP) should be performed prior to off-site disposal. 

GROUP 9 

Group 9 is comprised of the westbound Route 60 shoulder from Turnbull Avenue to Seventh Avenue 

including the westbound Route 60 off ramp to Gale Avenue/Seventh Avenue, KP 21.7/23.1. Based 

upon the 90% UCLs for total lead and WET-DI, all soils from up to 1.5 m beneath the surface would 

likely be suitable for reuse according to the DTSC Variance. If any portion of the upper 1.5 m of soil is 

to be reused on-site, it should be covered by a minimum of 0.3 m non-hazardous soil and placed at 

least 1.5 m above the maximum groundwater elevation in accordance with the DTSC Variance.  
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Based upon the 95% UCLs for total lead and predicted WET-Citric results, if any portion of the upper 

1.5 m of excavated soil is to be disposed of, it would likely be classified as a California hazardous 

material with respect to soluble lead content. Because the TCLP 95% UCL was less than 5.0 mg/l, it is 

unlikely that the soil would be classified as a RCRA hazardous waste. 

GROUP 10 

Group 10 is comprised of the westbound Route 60 shoulder from Hacienda Boulevard to Turnbull 

Avenue including the westbound Route 60 on ramp from southbound Hacienda Boulevard, KP 

23.1/24.3. Based upon the TCLP 95%, if any portion of the upper 1.5 m of soil is excavated, it would 

not be suitable for reuse according to the DTSC variance and would likely be classified as both a 

California and RCRA hazardous material. The TCLP 95% UCL should be considered a conservative 

value because it is based upon soil samples with the highest total lead concentrations from the group. 

Exsitu characterization of the soil may result in a non-RCRA classification. Ex-situ soil sampling and 

analyses for total lead and soluble lead (both WET and TCLP) should be performed prior to off-site 

disposal.

GROUP 11 

Group 11 is comprised of the westbound Route 60 shoulder from 100 meters east of Stimson Avenue 

to Hacienda Boulevard including the westbound Route 60 on ramp from northbound Hacienda 

Boulevard, KP 24.4/25.1. Based upon the 90% UCLs for total lead and WET-DI, all soils from up to 

1.5 m beneath the surface would likely be suitable for reuse according to the DTSC Variance. If any 

portion of the upper 1.5 m of soil is to be reused on-site, it should be covered by a minimum of 0.3 m 

non-hazardous soil and placed at least 1.5 m above the maximum groundwater elevation in accordance 

with the DTSC Variance. 

Based upon the 95% UCLs for total lead and predicted WET-Citric results, if the upper 0.3 m of 

excavated soil is to be disposed of separately, it would likely be classified as a California hazardous 

material with respect to total and soluble lead content. Underlying soil to a depth of 1.5 m would likely 

be characterized as non-hazardous. If the entire soil column to a depth of 1.5 m is treated as a single 

unit, it would likely be classified as a California hazardous material with respect to soluble lead 

content. Because the TCLP 95% UCL was less than 5.0 mg/l, it is unlikely that the soil would be 

classified as a RCRA hazardous waste. 
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GROUP 12 

Group 12 is comprised of the westbound Route 60 shoulder from 300 meters east of Azusa Avenue to 

1,000 meters east of Stimson Avenue including the westbound Route 60 off and on ramps to and from 

Azusa Avenue, KP 26.0/27.9. Based upon the 90% UCLs for total lead and WET-DI, all soils from up 

to 0.6 m beneath the surface would likely be suitable for reuse according to the DTSC Variance. If any 

portion of the upper 0.6 m of soil is to be reused on-site, it should be covered by a minimum of 0.3 m 

non-hazardous soil and placed at least 1.5 m above the maximum groundwater elevation in accordance 

with the DTSC Variance.  

Based upon the 95% UCLs for total lead and predicted WET-Citric results, if the upper 0.3 m of 

excavated soil is to be disposed of separately, it would likely be classified as a California hazardous 

material with respect to soluble lead content. Underlying soil to a depth of 0.6 m would likely be 

characterized as non-hazardous. If the entire soil column to a depth of 0.6 m is treated as a single unit, 

it would likely be classified as a California hazardous material with respect to soluble lead content. 

Because the TCLP 95% UCL was less than 5.0 mg/l, it is unlikely that the soil would be classified as a 

RCRA hazardous waste. 

BRIDGE 1 

Bridge 1 is comprised of the eastbound side of the Route 60 overcrossing at Workman Mill Road, KP 

18.1. Based upon the 90% UCLs for total lead and WET-DI, all soils from up to 1.5 m beneath the 

surface would likely be suitable for reuse according to the DTSC Variance. If any portion of the upper 

1.5 m of soil is to be reused on-site, it should be covered by a minimum of 0.3 m non-hazardous soil 

and placed at least 1.5 m above the maximum groundwater elevation in accordance with the DTSC 

Variance.

Based upon the 95% UCLs for total lead and predicted WET-Citric results, if the upper 0.6 m of 

excavated soil is to be disposed of separately, it would likely be classified as a California hazardous 

material with respect to total and soluble lead content. Underlying soil to a depth of 1.5 m would likely 

be characterized as non-hazardous. If the entire soil column to a depth of 1.5 m is treated as a single 

unit, it would likely be classified as a California hazardous material with respect to total and soluble 

lead content. Because the only sample from this group analyzed for TCLP had a reported concentration 

less than 5.0 mg/l, it is unlikely that the soil would be classified as a RCRA hazardous waste. 
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BRIDGE 2 

Bridge 2 is comprised of the eastbound side of the Route 60 overcrossing at the Union Pacific Railroad 

overcrossing, KP 18.4. Based upon the 90% and 95% arcsine transformed total lead and TCLP UCLs, 

any portion of the upper 1.5 m of soil excavated may be handled as a non-hazardous material and is 

suitable for reuse or disposal without restriction. 

BRIDGE 3 

Bridge 3 is comprised of the eastbound and westbound sides of the Route 60 overcrossing at Seventh 

Avenue, KP 21.8. Based upon the 90% UCLs for total lead and WET-DI, all soils from up to 1.5 m 

beneath the surface would likely be suitable for reuse according to the DTSC Variance. If any portion 

of the upper 1.5 m of soil is to be reused on-site, it should be covered by a minimum of 0.3 m non-

hazardous soil and placed at least 1.5 m above the maximum groundwater elevation in accordance with 

the DTSC Variance.  

Based upon the 95% UCLs for total lead and predicted WET-Citric results, if the upper 0.15 m of 

excavated soil is to be disposed of separately, it would likely be classified as a California hazardous 

material with respect to total and soluble lead content. Underlying soil to a depth of 1.5 m would likely 

be characterized as non-hazardous. If the entire soil column to a depth of 1.5 m is treated as a single 

unit, it would likely be classified as a California hazardous material with respect to soluble lead 

content. Because the TCLP 95% UCL was less than 5.0 mg/l, it is unlikely that the soil would be 

classified as a RCRA hazardous waste. 

BRIDGE 4 

Bridge 4 is comprised of the eastbound and westbound sides of the Route 60 overcrossing at Turnbull 

Avenue, KP 23.1. Based upon the 90% UCLs for total lead and WET-DI, if the entire soil column up 

to 1.5 m beneath the surface is treated as a single unit it may be reused or disposed of without 

restriction.

Based upon the 95% UCLs for total lead and predicted WET-Citric results, if the upper 0.15 m of 

excavated soil is to be disposed of separately, it would likely be classified as a California hazardous 

material with respect to soluble lead content. Underlying soil to a depth of 1.5 m would likely be 

characterized as non-hazardous. If the entire soil column to a depth of 1.5 m is treated as a single unit, 

it would likely be classified as non-hazardous. Because the TCLP 95% UCL was less than 5.0 mg/l, it 

is unlikely that the soil would be classified as a RCRA hazardous waste. 
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BRIDGE 5 

Bridge 5 is comprised of the eastbound and westbound sides of the Route 60 overcrossing at Hacienda 

Boulevard, KP 24.4. Based upon the 90% UCLs for total lead and WET-DI, all soils from up to 1.5 m 

beneath the surface would likely be suitable for reuse according to the DTSC Variance. If any portion 

of the upper 1.5 m of soil is to be reused on-site, it should be covered by a pavement structure and 

placed at least 1.5 m above the maximum groundwater elevation in accordance with the DTSC 

Variance.

Based upon the 95% UCLs for total lead and predicted WET-Citric results, if the upper 0.15 m of 

excavated soil is to be disposed of separately, it would likely be classified as a California hazardous 

material with respect to total and soluble lead content. Underlying soil to a depth of 1.5 m would likely 

be characterized as non-hazardous. If the entire soil column to a depth of 1.5 m is treated as a single 

unit, it would likely be classified as a California hazardous material with respect to total and soluble 

lead content. Because the TCLP 95% UCL was less than 5.0 mg/l, it is unlikely that the soil would be 

classified as a RCRA hazardous waste. 

BRIDGE 6 

Bridge 6 is comprised of the eastbound and westbound sides of the Route 60 overcrossing at Stimson 

Avenue, KP 25.0. Based upon the 90% UCLs for total lead and WET-DI, all soils from up to 1.5 m 

beneath the surface would likely be suitable for reuse according to the DTSC Variance. If any portion 

of the upper 1.5 m of soil is to be reused on-site, it should be covered by a minimum of 0.3 m non-

hazardous soil and placed at least 1.5 m above the maximum groundwater elevation in accordance with 

the DTSC Variance.  

Based upon the 95% UCLs for total lead and predicted WET-Citric results, if the upper 0.3 m of 

excavated soil is to be disposed of separately, it would likely be classified as a California hazardous 

material with respect to soluble lead content. Underlying soil to a depth of 1.5 m would likely be 

characterized as non-hazardous. If the entire soil column to a depth of 1.5 m is treated as a single unit, 

it would likely be classified as a California hazardous material with respect to soluble lead content. 

Because the TCLP 95% UCL was less than 5.0 mg/l, it is unlikely that the soil would be classified as a 

RCRA hazardous waste. 

BRIDGE 7 

Bridge 7 is comprised of the eastbound and westbound sides of the Route 60 overcrossing at Rowland 

Channel, KP 27.1. Based upon the 90% UCLs for total lead and WET-DI, all soils from up to 1.5 m 

beneath the surface would likely be suitable for reuse according to the DTSC Variance. If any portion 
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of the upper 1.5 m of soil is to be reused on-site, it should be covered by a pavement structure and 

placed at least 1.5 m above the maximum groundwater elevation in accordance with the DTSC 

Variance.

Based upon the 95% UCLs for total lead and predicted WET-Citric results, if the upper 0.3 m of 

excavated soil is to be disposed of separately, it would likely be classified as a California hazardous 

material with respect to soluble lead content. Underlying soil to a depth of 1.5 m would likely be 

characterized as non-hazardous. If the entire soil column to a depth of 1.5 m is treated as a single unit, 

it would likely be classified as a California hazardous material with respect to soluble lead content. 

Because the TCLP 95% UCL was less than 5.0 mg/l, it is unlikely that the soil would be classified as a 

RCRA hazardous waste. 
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AERIALLY DEPOSITED LEAD INVESTIGATION REPORT 

1. INTRODUCTION 

1.1 Project Description and Objectives 

Geocon has performed an ADL investigation of the exposed soil in the unpaved areas along the east 

and westbound shoulders along Route 60 from Route 605 to Azusa Avenue, Los Angeles County, 

California (Figure 1). Caltrans proposes to excavate soil at the site to accommodate the additional 

HOV lanes, new retaining walls, and soundwalls. For the purpose of this investigation, the project was 

divided into twelve groups and seven bridges consisting of: 

• Group 1: Eastbound Route 60 shoulder from the northbound Route 605 onramp to Crossroads 

Parkway East including the Crossroads Parkway South onramp to eastbound Route 60, KP 

17.7/19.5;

• Group 2: Eastbound Route 60 shoulder from Crossroads Parkway East to 500 meters west of 

Seventh Avenue, KP 19.6/21.3; 

• Group 3: Eastbound Route 60 shoulder from 500 meters west of Seventh Avenue to Turnbull 

Avenue including the eastbound Route 60 off and on ramps to and from Seventh Avenue, KP 

21.5/23.1;

• Group 4: Eastbound Route 60 shoulder from Turnbull Avenue to Hacienda Boulevard 

including the eastbound Route 60 off and on ramps to and from Hacienda Boulevard, KP 

23.1/24.4;

• Group 5: Eastbound Route 60 shoulder from Hacienda Boulevard to 100 meters east of 

Stimson Avenue, KP 24.4/25.1; 

• Group 6: Eastbound Route 60 shoulder from 1,000 meters east of Stimson Avenue to the 

Rowland Channel, KP 26.0/27.1; 

• Group 7: Eastbound Route 60 shoulder from the Rowland Channel to 400 meters east of 

Azusa Avenue including the eastbound Route 60 off and on ramps to and from Azusa Avenue, 

KP 27.1/28.2; 

• Group 8: Westbound Route 60 shoulder from Seventh Avenue to Crossroads Parkway East 

including the westbound Route 60 off ramp to Crossroads Parkway East and the westbound 

Route 60 on ramp from Seventh Avenue, KP 19.5/21.7; 

• Group 9: Westbound Route 60 shoulder from Turnbull Avenue to Seventh Avenue including 

the westbound Route 60 off ramp to Gale Avenue/Seventh Avenue, KP 21.7/23.1; 

• Group 10: Westbound Route 60 shoulder from Hacienda Boulevard to Turnbull Avenue 

including the westbound Route 60 on ramp from southbound Hacienda Boulevard, KP 

23.1/24.3;
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• Group 11: Westbound Route 60 shoulder from 100 meters east of Stimson Avenue to 

Hacienda Boulevard including the westbound Route 60 on ramp from northbound Hacienda 

Boulevard, KP 24.4/25.1; 

• Group 12: Westbound Route 60 shoulder from 300 meters east of Azusa Avenue to 1,000 

meters east of Stimson Avenue including the westbound Route 60 off and on ramps to and 

from Azusa Avenue, KP 26.0/27.9; 

• Bridge 1: Eastbound side of the Route 60 overcrossing at Workman Mill Road, KP 18.1;  

• Bridge 2: Eastbound side of the Route 60 overcrossing at the Union Pacific Railroad 

overcrossing, KP 18.4; 

• Bridge 3: Eastbound and westbound sides of the Route 60 overcrossing at Seventh Avenue, 

KP 21.8; 

• Bridge 4: Eastbound and westbound sides of the Route 60 overcrossing at Turnbull Avenue, 

KP 23.1; 

• Bridge 5: Eastbound and westbound sides of the Route 60 overcrossing at Hacienda 

Boulevard, KP 24.4; 

• Bridge 6: Eastbound and westbound sides of the Route 60 overcrossing at Stimson Avenue, 

KP 25.0; and 

• Bridge 7: Eastbound and westbound sides of the Route 60 overcrossing at Rowland Channel, 

KP 27.1.  

The objective of the ADL investigation was to evaluate soil at the site for the presence of lead 

resulting from the historical combustion of leaded fuels from freeway traffic. The information 

obtained from the limited soil sampling and laboratory testing was used to evaluate the method of 

reuse or disposal of soil excavated during the proposed construction activities at the site. The data was 

also used to inform Caltrans of potential health and safety issues for workers at the site. 

1.2 Scope of Work 

Geocon performed the following tasks: 

1.2.1 Pre-field Activities 

• Attended a Task Order meeting on March 16, 2004, to discuss issues such as field methods, 

boring locations, health and safety measures, and the completion schedule. 

• Prepared a Health and Safety Plan (H&SP) dated March 17, 2004, for the proposed activities. 

The Health and Safety Plan included guidelines for the use of personal protective equipment 

for Geocon employees during the field activities. The H&SP specifies the safety procedures 
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for work to be performed at the site, chemical hazard information, site safety officers, and 

medical emergency locations. The H&SP was prepared as required by Contract 43A0078 in 

general accordance with 29 CFR 1910.120 and CCR Title 8. 

• Contacted Underground Service Alert (USA) to notify utility companies of the field activities. 

The USA ticket numbers are A721202, A721209, A721214, A721219, A721225, A721230, 

A771623, A771627, and A771630. 

1.2.2 Limited Soil Sampling 

A 7.62-centimeter diameter hand auger was used to collect 796 soil samples from 236 boring locations 

from the site on March 22, 2004 through March 25, 2004. Boring locations were provided by Caltrans 

as specified on the figures furnished to Geocon by the Caltrans Contract Manager at the time of the 

Task Order meeting and by discussions with the Caltrans Contract Manager, for the evaluation of the 

subsurface condition at the site. Borings locations were divided into 19 groups (Group 1 through 

Group 12 and Bridge 1 through Bridge 7) based on geographical location. Borings were advanced to a 

maximum depth of 1.5 meters below the ground surface, and soil samples were collected at 0.15, 0.3, 

0.6, and 1.5 meters below the ground surface. The approximate boring locations are shown on the 

Boring Location Maps. The borings were subsequently backfilled with the soil cuttings generated. 

1.2.3 Laboratory Analyses 

Geocon submitted the soil and water samples under chain of custody procedures to Advanced 

Technology Laboratories (ATL), a California Department of Health Services (CDOHS)-certified 

analytical laboratory. All soil samples were analyzed for total lead following United States 

Environmental Protection Agency (EPA) Test Method 6010B. Soil samples exhibiting total lead 

concentrations greater than or equal to 50 milligrams per kilograms (mg/kg) were analyzed for soluble 

lead following EPA Test Method 7420 using the WET-Citric method. Samples exhibiting WET-Citric 

concentrations greater than or equal to 5.0 milligrams per liter (mg/l) were analyzed for soluble lead 

following EPA Test Method 7420 using the WET-DI method. Samples exhibiting total lead 

concentrations greater than or equal to 1,000 mg/kg were analyzed for soluble lead following EPA 

Test Method 1311 using the TCLP. A minimum of 25% of the samples from each group were analyzed 

using the TCLP. If no samples exhibiting total lead concentrations greater than 1,000 mg/kg were 

reported in a group, the samples with the highest total lead concentration were analyzed by TCLP. The 

two samples exhibiting the highest total lead concentrations in each group were also analyzed for CCR 

Title 22 metals following EPA Test Method 6010B/7471. Metals included in this analysis are 

antimony, arsenic, barium, beryllium, cadmium, chromium, cobalt, copper, lead, mercury, 

molybdenum, nickel, selenium, silver, thallium, vanadium, and zinc. In addition, 105 soil samples 

were analyzed for pH following EPA Test Method 9045. Ten percent of the soil samples from each 

group, or a minimum of four samples from each group, were randomly selected to be analyzed for pH. 
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Eighty-seven equipment blanks were analyzed for total lead using EPA Test Method 6010B. 

1.2.4 GPS Surveying 

Each boring location was recorded using a Global Positioning System (GPS) receiver. Data was 

recorded using the Axis III™ receiver system, using State Plane 83 coordinates, with the IMAP™ 

software package. Boring location coordinates, in latitude and longitude, are provided in Table I. 

Each boring location, sample, and analytical test result was entered into a Microsoft 2000 Access 

database in a format provided by Caltrans. Boreholes were given a unique three digit ID assigned by 

Caltrans followed by a dash and then sequential numbering beginning with “101.” The unique three 

digit ID for this EA is 610. The Microsoft 2000 Access database was provided to Caltrans in an 

electronic submittal. 

1.2.5 Report Preparation 

This report was prepared as outlined in Contract No. 43A0078 and Task Order No. 07-129411-3C 

summarizing the results of the aerially deposited lead investigation activities requested by Caltrans. 

1.3 Previous Site Investigations 

Caltrans has notified Geocon that Engineering Science, Inc. performed lead site investigation on June 

22, 1994, under a combined project EA 12940K. However, due to changes in environmental 

regulations, the data collected were deemed inadequate to provide a complete assessment of the lead 

contaminated soil. Geocon has not performed a previous investigation at the site.  

2. BACKGROUND 

2.1 Aerially Deposited Lead in Soil 

Testing by Caltrans throughout the State has shown that aerially deposited lead exists in soil along 

major freeway routes resulting from automobile exhaust containing lead from the combustion of 

leaded gasoline. Elevated lead concentrations are generally found within 9.1 meters of the edge of 

pavement and within the top 0.15 meters of soil. Elevated lead concentrations can also be present as 

deep as 0.60 to 0.90 meters below the surface. The concentration and distribution of aerially deposited 

lead in soil is dependent on many variables, but in general, traffic volume and age of a highway are the 

primary factors. 
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2.2 Hazardous Waste Classification Criteria 

Regulatory criteria to classify a waste as “California hazardous” for handling and disposal purposes 

are contained in the CCR, Title 22, Division 4.5, Chapter 11, Article 3, §66261.24. Criteria to classify 

a waste as “Resource, Conservation and Recovery Act (RCRA) hazardous” are contained in Chapter 

40 of the Code of Federal Regulations (40 CFR), §261. 

For a waste containing metals, the waste is classified as “California hazardous” when:  (1) the total 

metal content exceeds the Total Threshold Limit Concentration (TTLC); or (2) the soluble metal 

content exceeds the Soluble Threshold Limit Concentration (STLC) based on a Waste Extraction Test 

(WET) analysis. A material is classified as “RCRA hazardous” when the soluble metal content 

exceeds the Federal Regulatory Level based on Toxicity Characteristic Leaching Procedure (TCLP) 

testing.  

The above regulatory criteria are based on toxicity. Wastes may also be classified as hazardous based 

on other criteria including ignitability, toxicity, corrosivity, and reactivity. However, for the purposes 

of ADL investigations, toxicity and corrosivity (e.g., chemical concentrations and soil pH values, 

respectively) are the primary factors considered for waste classification. Waste that is classified as 

either “California hazardous” or “RCRA hazardous” requires management as a hazardous waste and 

disposal at an approved disposal facility. 

According to §25157.8 of the HSC, after January 1, 1999, no person shall dispose of waste that 

contains total lead in excess of 350 mg/kg to land other than a Class I hazardous waste disposal 

facility.  

2.3 DTSC Variance 

The DTSC issued a variance to selected Caltrans Districts on September 22, 2000, to provide guidance 

for the disposition of soil containing ADL within Caltrans projects. The California State Assembly 

passed Assembly Bill (AB) 414, dated October 14, 2001, which allows Caltrans to reuse lead-impacted 

soil within their right-of-way provided that total lead concentrations do not exceed 1,496 mg/kg. The 

DTSC further modified the variance in a letter dated December 13, 2002, allowing lead-impacted soil 

to be reused on-site provided that total lead concentrations do not exceed 3,397 mg/kg. Review of the 

original and revised variance and AB 414 regarding Caltrans’ reuse and management of ADL-

impacted soil as fill material for construction and maintenance operations indicates the following 

conditions.
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2.3.1 Condition 1 – Cover with Non-Hazardous Soil 

Soil exhibiting soluble lead concentrations less than or equal to 0.5 mg/l (WET-DI) and total lead 

concentrations of 1,411 mg/kg or less may be used as fill provided that the soil containing ADL is 

placed a minimum of 1.5 meters above the maximum water table elevation and covered with at least 

0.3 meters of non-hazardous soil. Contaminated soil with a pH less than 5.0 shall only be used as fill 

material under the paved portion of the roadway as described in Condition 3 below. 

2.3.2 Condition 2 – Cover with Pavement Structure 

Soil exhibiting soluble lead concentrations greater than 0.5 mg/l and less than 50 mg/l (WET-DI) 

and/or total lead concentrations more than 1,411 mg/kg but less than 3,397 mg/kg may be used as fill 

provided that the soil containing ADL is placed a minimum of 1.5 meters above the maximum water 

table elevation and protected from infiltration by a pavement structure maintained by Caltrans. 

Contaminated soil with a pH less than 5.0 shall only be used as fill material under the paved portion of 

the roadway as described in Condition 3 below. 

2.3.3 Condition 3 

Contaminated soil with a pH less than 5.0 may be used as fill material only under the paved portion of 

the roadway. Condition 3 prevails under either Condition 1 or 2. 

2.4 Criteria for Disposal of Soil Not Intended for Reuse Onsite 

If the excavated soil is not intended to be reused within the Caltrans right-of-way, then hazardous 

waste determination of the soil is based on total and soluble lead concentrations using the lead TTLC 

and STLC contained in CCR Title 22 of the CCR Article 3, §66261.24. When the total lead 

concentration is greater than ten times the lead STLC, regulatory agencies typically require the WET 

using citric acid. It is the result from the WET that is compared to the STLC. The TTLC for lead is 

1,000 mg/kg and the STLC for lead using acid extract is 5.0 mg/l. However, as previously indicated, 

disposal of waste that contains total lead in excess of 350 mg/kg to land other than a Class I hazardous 

waste disposal facility (or other designated facility meeting all the criteria in HSC 25157.8(3)(b)) is 

prohibited.

Federal or RCRA hazardous waste determination of the soil is based upon the soluble lead 

concentration using the TCLP as indicated in 40 CFR, §261. The soluble lead limit using the TCLP 

method is 5.0 mg/l. Under federal law, waste exhibiting a hazardous characteristic as defined by 40 

CFR, Chapter 1 §261.10 are prohibited from land disposal except as allowed under §268. Soil that 

exhibits the characteristic of lead toxicity has the EPA Hazardous Waste Number D008. 
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3. INVESTIGATIVE METHODS 

3.1 Field Methods 

3.1.1 Soil Sampling 

Soil sampling and handling methods used by Geocon to complete this Task Order are outlined in the 

Geocon Standard Operating Procedure (SOP) Modified SOP No. 11 - Hand-Augering and Soil Sample 

Collection/Handling Procedures, presented as Appendix A. 

3.1.2 Equipment Blank Sampling 

One equipment blank sample was collected per chain-of-custody (every ten soil samples) to verify 

proper cleaning of the sampling equipment. The equipment blank sample was obtained by passing 

deionized water over the decontaminated sampling equipment and into laboratory-provided containers. 

3.2 Deviations from Work Plan 

A work plan was not prepared for this TO; however, Geocon performed the scope of work as 

described in the TO with the following exceptions: 

• Borings 610-115, 610-132, 610-133, 610-134, 610-143, 610-145, 610-155, 610-157, 610-158, 

610-165, 610-172, 610-181, 610-210, 610-227, 610-230, 610-234, 610-237, 610-242, 610-251, 

610-254, 610-255, 610-257, 610-260, 610-264, 610-266, 610-269, 610-270, 610-271, 610-274, 

610-275, 610-277, 610-278, 610-279, 610-285, 610-293, 610-308, 610-310, 610-327, 610-330, 

610-331, and 610-332 were not completed to the proposed depth because of refusal due to the 

presence of large rocks. 

• Borings 610-162 and 610-163 were not performed because access was unavailable. 

• At Caltrans request the surface waster samples from Hacienda Creek and the Rowland 

Channel were not collected. 

• As requested in the Task Order borings 610-312 and 610-314 were conducted on the 

northbound side of Bridge 1. The soil sample results are presented in this report, however, at 

the request of Caltrans, the data was not used in any statistical analyses because the proposed 

improvement at the bridge is on the eastbound side only. 
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4. INVESTIGATIVE RESULTS AND FIELD OBSERVATIONS 

4.1 Site Geology and Hydrology 

The soil conditions encountered consisted generally of loose to moderately dense, dry, brown to dark-

brown, clayey sand with coarse gravel. Groundwater was not encountered in the hand-auger borings. 

4.2 Analytical Laboratory Results 

A summary of the results of the laboratory analyses for total lead, WET-Citric, WET-DI, TCLP, and 

pH is presented in Table I. A summary of the CCR Title 22 metals results is provided in Table II. 

Reproductions of the laboratory reports and chain-of-custody documentation are presented as 

Appendix B. All analyses were processed using laboratory seven-business-day turn-around times. 

Eighty-seven equipment blank water samples were analyzed for total lead. All concentrations were 

below the detection limit of 0.005 mg/l. Soil sample analytical results are summarized as follows (see 

Section 1.2.3 for analytical methods used).  

4.2.1 Lead and pH Results – Group 1 

• Total Lead – Fifty-five soil samples were analyzed for total lead. Concentrations ranged from 

below the reporting limit of 5.0 mg/kg to 1,800 mg/kg. HSC specifies 350 mg/kg as the total 

lead threshold; 

• WET-Citric – Twelve soil samples exhibited a total lead concentration greater than 50 mg/kg, 

and were analyzed using the WET-Citric method. The WET-Citric concentrations ranged from 

0.49 mg/l to 26 mg/l; 

• WET-DI – Seven samples exhibited a WET-Citric concentration greater than 5.0 mg/l and 

were analyzed using the WET-DI method. The WET-DI concentrations in the samples ranged 

from below the laboratory reporting limit of 0.25 mg/l to 0.43 mg/l;  

• TCLP – Fourteen soil samples exhibiting the highest total lead concentrations were analyzed 

by the TCLP. The TCLP concentrations ranged from below the laboratory reporting limit of 

0.25 mg/l to 5.6 mg/l. The TCLP limit for RCRA waste for lead is 5.0 mg/l; 

• pH – Six soil samples were tested for pH. Values ranged from 7.39 to 8.70, which are above 

the minimum pH of 5.0 described in the DTSC variance; and 

• Metals – Two samples were analyzed for CCR Title 22 metals. With the exception of lead, 

none of the metals concentrations were detected at or above the respective TTLC or ten-times 

the STLC. 
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4.2.2 Lead and pH Results – Group 2 

• Total Lead – Fifty-one soil samples were analyzed for total lead. Concentrations ranged from 

below the reporting limit of 5.0 mg/kg to 1,400 mg/kg. HSC specifies 350 mg/kg as the total 

lead threshold; 

• WET-Citric – Thirteen soil samples exhibited a total lead concentration greater than 50 

mg/kg, and were analyzed using the WET-Citric method. The WET-Citric concentrations 

ranged from 2.6 mg/l to 130 mg/l; 

• WET-DI – Twelve samples exhibited a WET-Citric concentration greater than 5.0 mg/l and 

were analyzed using the WET-DI method. The WET-DI concentrations in the samples ranged 

from below the laboratory reporting limit of 0.25 mg/l to 4.5 mg/l;  

• TCLP – Thirteen soil samples exhibiting the highest total lead concentrations were analyzed 

by the TCLP. The TCLP concentrations ranged from below the laboratory reporting limit of 

0.25 mg/l to 19 mg/l. The TCLP limit for RCRA waste for lead is 5.0 mg/l;  

• pH – Six soil samples were tested for pH. Values ranged from 7.40 to 8.72, which are above 

the minimum pH of 5.0 described in the DTSC variance; and 

• Metals – Two samples were analyzed for CCR Title 22 metals. With the exception of lead, 

none of the metals concentrations were detected at or above the respective TTLC or ten-times 

the STLC. 

4.2.3 Lead and pH Results – Group 3 

• Total Lead – Eighty-five soil samples were analyzed for total lead. Concentrations ranged 

from below the reporting limit of 5.0 mg/kg to 4,100 mg/kg. HSC specifies 350 mg/kg as the 

total lead threshold; 

• WET-Citric –Twenty-nine soil samples exhibited a total lead concentration greater than 50 

mg/kg, and were analyzed using the WET-Citric method. The WET-Citric concentrations 

ranged from 1.3 mg/l to 83 mg/l; 

• WET-DI – Twenty-four samples exhibited a WET-Citric concentration greater than 5.0 mg/l 

and were analyzed using the WET-DI method. The WET-DI concentrations in the samples 

ranged from below the laboratory reporting limit of 0.25 mg/l to 0.88 mg/l;  

• TCLP – Twenty-two soil samples exhibiting the highest total lead concentrations were 

analyzed by the TCLP. The TCLP concentrations ranged from below the laboratory reporting 

limit of 0.25 mg/l to 14 mg/l. The TCLP limit for RCRA waste for lead is 5.0 mg/l;  

• pH – Nine soil samples were tested for pH. Values ranged from 6.81 to 8.50, which are above 

the minimum pH of 5.0 described in the DTSC variance; and 

• Metals – Two samples were analyzed for CCR Title 22 metals. With the exception of lead, 

none of the metals concentrations were detected at or above the respective TTLC or ten-times 

the STLC. 
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4.2.4 Lead and pH Results – Group 4 

• Total Lead – Sixty-seven soil samples were analyzed for total lead. Concentrations ranged 

from below the reporting limit of 5.0 mg/kg to 890 mg/kg. HSC specifies 350 mg/kg as the 

total lead threshold; 

• WET-Citric – Eighteen soil samples exhibited a total lead concentration greater than 50 

mg/kg, and were analyzed using the WET-Citric method. The WET-Citric concentrations 

ranged from 0.76 mg/l to 130 mg/l; 

• WET-DI – Fifteen samples exhibited a WET-Citric concentration greater than 5.0 mg/l and 

were analyzed using the WET-DI method. The WET-DI concentrations in the samples ranged 

from below the laboratory reporting limit of 0.25 mg/l to 2.0 mg/l;  

• TCLP – Seventeen soil samples exhibiting the highest total lead concentrations were analyzed 

by the TCLP. The TCLP concentrations ranged from below the laboratory reporting limit of 

0.25 mg/l to 5.4 mg/l. The TCLP limit for RCRA waste for lead is 5.0 mg/l; 

• pH – Seven soil samples were tested for pH. Values ranged from 6.83 to 8.90, which are 

above the minimum pH of 5.0 described in the DTSC variance; and 

• Metals – Two samples were analyzed for CCR Title 22 metals. With the exception of lead, 

none of the metals concentrations were detected at or above the respective TTLC. Copper was 

reported in one sample (610-174-S) at a concentration greater than ten-times the STLC (260 

mg/kg VS. a STLC of 25 mg/l). 

4.2.5 Lead and pH Results – Group 5 

• Total Lead – Twenty-six soil samples were analyzed for total lead. Concentrations ranged 

from below the reporting limit of 5.0 mg/kg to 790 mg/kg. HSC specifies 350 mg/kg as the 

total lead threshold; 

• WET-Citric – Seven soil samples exhibited a total lead concentration greater than 50 mg/kg, 

and were analyzed using the WET-Citric method. The WET-Citric concentrations ranged from 

2.9 mg/l to 57 mg/l; 

• WET-DI – Six samples exhibited a WET-Citric concentration greater than 5.0 mg/l and were 

analyzed using the WET-DI method. The WET-DI concentrations in the samples ranged from 

below the laboratory reporting limit of 0.25 mg/l to 0.32 mg/l;  

• TCLP – Seven soil samples exhibiting the highest total lead concentrations were analyzed by 

the TCLP. The TCLP concentrations ranged from below the laboratory reporting limit of 0.25 

mg/l to 1.5 mg/l. The TCLP limit for RCRA waste for lead is 5.0 mg/l; 

• pH – Four soil samples were tested for pH. Values ranged from 7.93 to 8.87, which are above 

the minimum pH of 5.0 described in the DTSC variance; and 
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• Metals – Two samples were analyzed for CCR Title 22 metals. With the exception of lead, 

none of the metals concentrations were detected at or above the respective TTLC or ten-times 

the STLC. 

4.2.6 Lead and pH Results – Group 6 

• Total Lead – Thirty-three soil samples were analyzed for total lead. Concentrations ranged 

from below the reporting limit of 5.0 mg/kg to 520 mg/kg. HSC specifies 350 mg/kg as the 

total lead threshold; 

• WET-Citric – Fourteen soil samples exhibited a total lead concentration greater than 50 

mg/kg, and were analyzed using the WET-Citric method. The WET-Citric concentrations 

ranged from 0.74 mg/l to 18 mg/l; 

• WET-DI – Eleven samples exhibited a WET-Citric concentration greater than 5.0 mg/l and 

were analyzed using the WET-DI method. The WET-DI concentrations in the samples ranged 

from below the laboratory reporting limit of 0.25 mg/l to 3.40 mg/l;  

• TCLP – Nine soil samples exhibiting the highest total lead concentrations were analyzed by 

the TCLP. The TCLP concentrations ranged from below the laboratory reporting limit of 0.25 

mg/l 0.83 mg/l. The TCLP limit for RCRA waste for lead is 5.0 mg/l; 

• pH – Four soil samples were tested for pH. Values ranged from 6.90 to 8.07, which are above 

the minimum pH of 5.0 described in the DTSC variance; and 

• Metals – Two samples were analyzed for CCR Title 22 metals. With the exception of lead, 

none of the metals concentrations were detected at or above the respective TTLC or ten-times 

the STLC. 

4.2.7 Lead and pH Results – Group 7 

• Total Lead – Fifty-seven soil samples were analyzed for total lead. Concentrations ranged 

from below the reporting limit of 5.0 mg/kg to 470 mg/kg. HSC specifies 350 mg/kg as the 

total lead threshold; 

• WET-Citric – Fourteen soil samples exhibited a total lead concentration greater than 50 

mg/kg, and were analyzed using the WET-Citric method. The WET-Citric concentrations 

ranged from 2.9 mg/l to 28 mg/l; 

• WET-DI – Eleven samples exhibited a WET-Citric concentration greater than 5.0 mg/l and 

were analyzed using the WET-DI method. The WET-DI concentrations in the samples ranged 

from below the laboratory reporting limit of 0.25 mg/l to 0.61 mg/l;  

• TCLP – Fifteen soil samples exhibiting the highest total lead concentrations were analyzed by 

the TCLP. The TCLP concentrations ranged from below the laboratory reporting limit of 0.25 

mg/l to 0.70 mg/l. The TCLP limit for RCRA waste for lead is 5.0 mg/l; 
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• pH – Six soil samples were tested for pH. Values ranged from 6.44 to 8.30, which are above 

the minimum pH of 5.0 described in the DTSC variance; and 

• Metals – Two samples were analyzed for CCR Title 22 metals. With the exception of lead, 

none of the metals concentrations were detected at or above the respective TTLC or ten-times 

the STLC. 

4.2.8 Lead and pH Results – Group 8 

• Total Lead – One-hundred-one soil samples were analyzed for total lead. Concentrations 

ranged from below the reporting limit of 5.0 mg/kg to 3,800 mg/kg. HSC specifies 350 mg/kg 

as the total lead threshold; 

• WET-Citric – Fifty-three soil samples exhibited a total lead concentration greater than 50 

mg/kg, and were analyzed using the WET-Citric method. The WET-Citric concentrations 

ranged from 2.0 mg/l to 92 mg/l; 

• WET-DI – Forty-six samples exhibited a WET-Citric concentration greater than 5.0 mg/l and 

were analyzed using the WET-DI method. The WET-DI concentrations in the samples ranged 

from below the laboratory reporting limit of 0.25 mg/l to 2.6 mg/l;  

• TCLP – Twenty-six soil samples exhibiting the highest total lead concentrations were 

analyzed by the TCLP. The TCLP concentrations ranged from 0.59 mg/l to 41 mg/l. The 

TCLP limit for RCRA waste for lead is 5.0 mg/l; 

• pH – Eleven soil samples were tested for pH. Values ranged from 7.22 to 8.82, which are 

above the minimum pH of 5.0 described in the DTSC variance; and 

• Metals – Two samples were analyzed for CCR Title 22 metals. With the exception of lead, 

none of the metals concentrations were detected at or above the respective TTLC or ten-times 

the STLC. 

4.2.9 Lead and pH Results – Group 9 

• Total Lead – Sixty-seven soil samples were analyzed for total lead. Concentrations ranged 

from below the reporting limit of 5.0 mg/kg to 1,200 mg/kg. HSC specifies 350 mg/kg as the 

total lead threshold; 

• WET-Citric – Thirty-four soil samples exhibited a total lead concentration greater than 50 

mg/kg, and were analyzed using the WET-Citric method. The WET-Citric concentrations 

ranged from 1.9 mg/l to 85 mg/l; 

• WET-DI – Twenty-seven samples exhibited a WET-Citric concentration greater than 5.0 mg/l 

and were analyzed using the WET-DI method. The WET-DI concentrations in the samples 

ranged from below the laboratory reporting limit of 0.25 mg/l to 1.8 mg/l;  
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• TCLP – Seventeen soil samples exhibiting the highest total lead concentrations were analyzed 

by the TCLP. The TCLP concentrations ranged from below the laboratory reporting limit of 

0.25 mg/l to 6.9 mg/l. The TCLP limit for RCRA waste for lead is 5.0 mg/l; 

• pH – Seven soil samples were tested for pH. Values ranged from 7.32 to 9.14, which are 

above the minimum pH of 5.0 described in the DTSC variance; and 

• Metals – Two samples were analyzed for CCR Title 22 metals. With the exception of lead, 

none of the metals concentrations were detected at or above the respective TTLC or ten-times 

the STLC. 

4.2.10 Lead and pH Results – Group 10 

• Total Lead – Forty-four soil samples were analyzed for total lead. Concentrations ranged 

from below the reporting limit of 5.0 mg/kg to 2,100 mg/kg. HSC specifies 350 mg/kg as the 

total lead threshold; 

• WET-Citric – Twenty-four soil samples exhibited a total lead concentration greater than 50 

mg/kg, and were analyzed using the WET-Citric method. The WET-Citric concentrations 

ranged from below the laboratory reporting limit of 0.25 mg/l to 74 mg/l; 

• WET-DI – Eleven samples exhibited a WET-Citric concentration greater than 5.0 mg/l and 

were analyzed using the WET-DI method. The WET-DI concentrations in the samples ranged 

from below the laboratory reporting limit of 0.25 mg/l to 0.93 mg/l;  

• TCLP – Eleven soil samples exhibiting the highest total lead concentrations were analyzed by 

the TCLP. The TCLP concentrations ranged from 1.1 mg/l to 16 mg/l. The TCLP limit for 

RCRA waste for lead is 5.0 mg/l; 

• pH – Five soil samples were tested for pH. Values ranged from 7.45 to 9.14, which are above 

the minimum pH of 5.0 described in the DTSC variance; and 

• Metals – Two samples were analyzed for CCR Title 22 metals. With the exception of lead, 

none of the metals concentrations were detected at or above the respective TTLC or ten-times 

the STLC. 

4.2.11 Lead and pH Results – Group 11 

• Total Lead – Twenty-eight soil samples were analyzed for total lead. Concentrations ranged 

from below the reporting limit of 5.0 mg/kg to 880 mg/kg. HSC specifies 350 mg/kg as the 

total lead threshold; 

• WET-Citric – Thirteen soil samples exhibited a total lead concentration greater than 50 

mg/kg, and were analyzed using the WET-Citric method. The WET-Citric concentrations 

ranged from below the laboratory reporting limit of 0.25 mg/l to 74 mg/l; 



Project No. 09100-06-111 - 14 - June 28, 2004 

Task Order No. 07-129411-3C, EA 129411  

• WET-DI – Nine samples exhibited a WET-Citric concentration greater than 5.0 mg/l and were 

analyzed using the WET-DI method. The WET-DI concentrations in the samples ranged from 

below the laboratory reporting limit of 0.25 mg/l to 0.26 mg/l;  

• TCLP – Seven soil samples exhibiting the highest total lead concentrations were analyzed by 

the TCLP. The TCLP concentrations ranged from 0.36 mg/l to 5.0 mg/l. The TCLP limit for 

RCRA waste for lead is 5.0 mg/l; 

• pH – Four soil samples were tested for pH. Values ranged from 6.94 to 9.26, which are above 

the minimum pH of 5.0 described in the DTSC variance; and 

• Metals – Two samples were analyzed for CCR Title 22 metals. With the exception of lead, 

none of the metals concentrations were detected at or above the respective TTLC or ten-times 

the STLC. 

4.2.12 Lead and pH Results – Group 12 

• Total Lead – Seventy-six soil samples were analyzed for total lead. Concentrations ranged 

from below the reporting limit of 5.0 mg/kg to 850 mg/kg. HSC specifies 350 mg/kg as the 

total lead threshold; 

• WET-Citric – Thirty-nine soil samples exhibited a total lead concentration greater than 50 

mg/kg, and were analyzed using the WET-Citric method. The WET-Citric concentrations 

ranged from 0.40 mg/l to 61 mg/l; 

• WET-DI – Twenty-eight samples exhibited a WET-Citric concentration greater than 5.0 mg/l 

and were analyzed using the WET-DI method. The WET-DI concentrations in the samples 

ranged from below the laboratory reporting limit of 0.25 mg/l to 0.29 mg/l;  

• TCLP – Nineteen soil samples exhibiting the highest total lead concentrations were analyzed 

by the TCLP. The TCLP concentrations ranged from 0.36 mg/l to 3.0 mg/l. The TCLP limit 

for RCRA waste for lead is 5.0 mg/l; 

• pH – Eight soil samples were tested for pH. Values ranged from 6.01 to 8.01, which are above 

the minimum pH of 5.0 described in the DTSC variance; and 

• Metals – Two samples were analyzed for CCR Title 22 metals. With the exception of lead, 

none of the metals concentrations were detected at or above the respective TTLC or ten-times 

the STLC. 

4.2.13 Lead and pH Results – Bridge 1 

• Total Lead – Sixteen soil samples were analyzed for total lead. Concentrations ranged from 

below the reporting limit of 5.0 mg/kg to 870 mg/kg. HSC specifies 350 mg/kg as the total 

lead threshold; 
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• WET-Citric – Five soil samples exhibited a total lead concentration greater than 50 mg/kg, 

and were analyzed using the WET-Citric method. The WET-Citric concentrations ranged from 

5.1 mg/l to 62 mg/l; 

• WET-DI – Five samples exhibited a WET-Citric concentration greater than 5.0 mg/l and were 

analyzed using the WET-DI method. The WET-DI concentrations in the samples ranged from 

below the laboratory reporting limit of 0.25 mg/l to 1.0 mg/l;  

• TCLP – Five soil samples exhibiting the highest total lead concentrations were analyzed by 

the TCLP. The TCLP concentrations ranged from below the laboratory reporting limit of 0.25 

mg/l to 2.0 mg/l; 

• pH – Four soil samples were tested for pH. Values ranged from 8.00 to 8.30, which are above 

the minimum pH of 5.0 described in the DTSC variance; and 

• Metals – Two samples were analyzed for CCR Title 22 metals. With the exception of lead, 

none of the metals concentrations were detected at or above the respective TTLC or ten-times 

the STLC. 

4.2.14 Lead and pH Results – Bridge 2 

• Total Lead – Fourteen soil samples were analyzed for total lead. Concentrations ranged from 

below the reporting limit of 5.0 mg/kg to 70 mg/kg. HSC specifies 350 mg/kg as the total lead 

threshold;

• WET-Citric – One soil sample exhibited a total lead concentration greater than 50 mg/kg, and 

was analyzed using the WET-Citric method. The WET-Citric concentration was 4.3 mg/l; 

• WET-DI – No samples exhibited a WET-Citric concentration greater than 5.0 mg/l;  

• TCLP – Four soil samples exhibiting the highest total lead concentrations were analyzed by 

the TCLP. All of the TCLP results were below the laboratory reporting limit of 0.25 mg/l; 

• pH – Four soil samples were tested for pH. Values ranged from 7.36 to 8.43, which are above 

the minimum pH of 5.0 described in the DTSC variance; and 

• Metals – Two samples were analyzed for CCR Title 22 metals. With the exception of lead, 

none of the metals concentrations were detected at or above the respective TTLC or ten-times 

the STLC. 

4.2.15 Lead and pH Results – Bridge 3 

• Total Lead – Sixteen soil samples were analyzed for total lead. Concentrations ranged from 

below the reporting limit of 5.0 mg/kg to 510 mg/kg. HSC specifies 350 mg/kg as the total 

lead threshold; 
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• WET-Citric – Two soil samples exhibited total lead concentrations greater than 50 mg/kg, 

and were analyzed using the WET-Citric method. The WET-Citric concentrations ranged from 

8.4 mg/l to 35 mg/l; 

• WET-DI – Two samples exhibited a WET-Citric concentration greater than 5.0 mg/l and were 

analyzed using the WET-DI method. The WET-DI concentrations in the samples ranged from 

below the laboratory reporting limit of 0.25 mg/l to 0.34 mg/l;  

• TCLP – Four soil samples exhibiting the highest total lead concentrations were analyzed by 

the TCLP. The TCLP concentrations ranged from below the laboratory reporting limit of 0.25 

mg/l to 2.7 mg/l;  

• pH – Four soil samples were tested for pH. Values ranged from 7.77 to 8.91, which are above 

the minimum pH of 5.0 described in the DTSC variance; and 

• Metals – Two samples were analyzed for CCR Title 22 metals. With the exception of lead, 

none of the metals concentrations were detected at or above the respective TTLC or ten-times 

the STLC. 

4.2.16 Lead and pH Results – Bridge 4 

• Total Lead – Sixteen soil samples were analyzed for total lead. Concentrations ranged from 

below the reporting limit of 5.0 mg/kg to 140 mg/kg. HSC specifies 350 mg/kg as the total 

lead threshold; 

• WET-Citric – Three soil samples exhibited total lead concentrations greater than 50 mg/kg, 

and were analyzed using the WET-Citric method. The WET-Citric concentrations ranged from 

3.5 mg/l to 7.8 mg/l; 

• WET-DI – One sample exhibited a WET-Citric concentration greater than 5.0 mg/l and was 

analyzed using the WET-DI method. The WET-DI concentration was below the laboratory 

reporting limit of 0.25 mg/l;  

• TCLP – Four soil samples exhibiting the highest total lead concentrations were analyzed by 

the TCLP. All of the TCLP results were below the laboratory reporting limit of 0.25 mg/l; 

• pH – Four soil samples were tested for pH. Values ranged from 7.57 to 8.18, which are above 

the minimum pH of 5.0 described in the DTSC variance; and 

• Metals – Two samples were analyzed for CCR Title 22 metals. With the exception of lead, 

none of the metals concentrations were detected at or above the respective TTLC or ten-times 

the STLC. 

4.2.17 Lead and pH Results – Bridge 5 

• Total Lead – Fourteen soil samples were analyzed for total lead. Concentrations ranged from 

below the reporting limit of 5.0 mg/kg to 1,400 mg/kg. HSC specifies 350 mg/kg as the total 

lead threshold; 
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• WET-Citric – Six soil samples exhibited total lead concentrations greater than 50 mg/kg, and 

were analyzed using the WET-Citric method. The WET-Citric concentrations ranged from 3.4 

mg/l to 87 mg/l; 

• WET-DI – Four samples exhibited WET-Citric concentrations greater than 5.0 mg/l and were 

analyzed using the WET-DI method. The WET-DI concentrations in the samples ranged from 

below the laboratory reporting limit of 0.25 mg/l to 1.8 mg/l;  

• TCLP – Four soil samples exhibiting the highest total lead concentrations were analyzed by 

the TCLP. The TCLP concentrations in the samples ranged from 0.31 mg/l to 2.0 mg/l; 

• pH – Four soil samples were tested for pH. Values ranged from 7.16 to 8.56, which are above 

the minimum pH of 5.0 described in the DTSC variance; and 

• Metals – Two samples were analyzed for CCR Title 22 metals. With the exception of lead, 

none of the metals concentrations were detected at or above the respective TTLC or ten-times 

the STLC. 

4.2.18 Lead and pH Results – Bridge 6 

• Total Lead – Fourteen soil samples were analyzed for total lead. Concentrations ranged from 

below the reporting limit of 5.0 mg/kg to 220 mg/kg. HSC specifies 350 mg/kg as the total 

lead threshold; 

• WET-Citric – Five soil samples exhibited total lead concentrations greater than 50 mg/kg, 

and were analyzed using the WET-Citric method. The WET-Citric concentrations ranged from 

0.37 mg/l to 17 mg/l; 

• WET-DI – Two samples exhibited WET-Citric concentrations greater than 5.0 mg/l and were 

analyzed using the WET-DI method. The WET-DI concentrations in the samples were below 

the laboratory reporting limit of 0.25 mg/l;  

• TCLP – Four soil samples exhibiting the highest total lead concentrations were analyzed by 

the TCLP. The TCLP concentrations in the samples ranged from below the laboratory 

reporting limit of 0.25 mg/l to 0.66 mg/l; 

• pH – Four soil samples were tested for pH. Values ranged from 7.43 to 8.50, which are above 

the minimum pH of 5.0 described in the DTSC variance; and 

• Metals – Two samples were analyzed for CCR Title 22 metals. With the exception of lead, 

none of the metals concentrations were detected at or above the respective TTLC or ten-times 

the STLC. 

4.2.19 Lead and pH Results – Bridge 7 

• Total Lead – Sixteen soil samples were analyzed for total lead. Concentrations ranged from 

6.6 mg/kg to 340 mg/kg. HSC specifies 350 mg/kg as the total lead threshold; 
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• WET-Citric – Six soil samples exhibited total lead concentrations greater than 50 mg/kg, and 

were analyzed using the WET-Citric method. The WET-Citric concentrations ranged from 4.6 

mg/l to 31 mg/l; 

• WET-DI – Five samples exhibited WET-Citric concentrations greater than 5.0 mg/l and were 

analyzed using the WET-DI method. The WET-DI concentrations in the samples ranged from 

below the laboratory reporting limit of 0.25 mg/l to 1.2 mg/l;  

• TCLP – Four soil samples exhibiting the highest total lead concentrations were analyzed by 

the TCLP. The TCLP concentrations in the samples ranged from 0.39 mg/l to 2.1 mg/l; 

• pH – Four soil samples were tested for pH. Values ranged from 7.58 to 8.13, which are above 

the minimum pH of 5.0 described in the DTSC variance; and 

• Metals – Two samples were analyzed for CCR Title 22 metals. With the exception of lead, 

none of the metals concentrations were detected at or above the respective TTLC or ten-times 

the STLC. 

4.3 Data Validation 

Geocon and ATL use QA/QC measures to minimize and control errors associated with field and 

laboratory methods. Field QA/QC measures consist of cleaning sampling equipment between each use 

with a detergent solution followed by successive rinses in tap and deionized water. Based on the 

results of the equipment blanks collected as part of this investigation, Geocon considers the field 

investigation free from potential cross-contamination resulting from inadequate equipment 

decontamination. 

Laboratory QA/QC measures include the use of matrix spikes, duplicates and method blanks, in 

addition to calculation of percent recovery and relative percentage difference (RPD). A review of the 

laboratory QA/QC results indicates satisfactory data reporting.  

Some of the samples analyzed by the soluble lead were diluted because of high soluble lead 

concentrations in the sample. A result reported by the laboratory with a practical quantitation limit 

(PQL) greater than 0.25 mg/l indicates that the sample was diluted because of the conditions stated on 

a letter from ATL dated June 7, 2004. The dilution factor for each analysis is provided on the 

laboratory report in the column labeled “DF.” The letter from ATL is provided with the laboratory 

reports in Appendix B. 
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5. DATA EVALUATION 

5.1 Lead Distribution Analysis 

The results of the analytical testing indicate that 90 soil samples exhibited a total lead concentration 

above the California disposal threshold of 350 mg/kg total lead content. 

5.2 Statistical Evaluation Methods 

The analytical laboratory results were evaluated statistically to examine the appropriate method of 

reuse or off-site disposal of the soils. Prior to performing the following calculations, analytical results 

reported as below the detection limit were assigned a value of one-half the detection limit. Statistical 

methods were applied to the lead data set collected adjacent to the site to evaluate: 1) if an acceptable 

correlation between total and soluble lead concentrations exists that would allow the prediction of 

soluble lead concentrations based on calculated UCLs; 2) the total lead data population distribution; 

and 3) the one-sided UCLs on the true means of the total lead concentrations for different soil mixing 

scenarios.

Statistical methods were also applied to the WET-DI and TCLP lead data sets to evaluate the one-

sided UCLs on the true means of the soluble lead concentrations using these analytical methods. 

The total lead and WET-Citric data was divided into the following subsets for evaluation of population 

distribution and correlation and regression analysis: 

• Group 1 through Group 7 and Bridges 1 and 2 (Eastbound); 

• Group 8 through Group 12 (Westbound); 

• Data from each of the remaining bridges (Bridges 3-7) was analyzed independently. 

Because there are an insufficient number of total lead VS. WET data points at Bridge 3 and Bridge 6 

to generate an acceptable regression line, additional data from samples collected from borings in the 

vicinity of these locations was also used to develop regression analyses as follows: 

• Bridge 3 – Borings 610-142, 610-143, 610-144, 610-241, and 610-242; and 

• Bridge 6 – Borings 610-186, 610-281, and 610-282.  
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5.3 Data Correlation 

A test for data correlation is used to verify the quality of the equation used to predict soluble lead 

concentrations. There should be a correlation coefficient (“r”) of 0.8 or greater between total and 

soluble lead (WET-citric) analytical results. The correlation coefficients for all of the Groups and 

Bridges ranged from 0.8009 to 0.9974. 

5.4 Regression Analysis 

A linear regression analysis is necessary to create a soluble lead prediction model for use with the 90% 

and 95% UCLs. The model is created by plotting the total lead and soluble lead (WET-Citric) paired 

data points on a scatter plot chart. A linear regression line is then added to the chart using the 

equation:

y = mx + b 

where: 

y = WET Citric result, mg/l

x = total lead result, mg/kg 

b = the y-intercept

s

t

s

sr
Slopem

×
==

where: 

r = correlation coefficient 

st = standard deviation of the total lead results 

ss = standard deviation of the soluble lead results 

The linear equation corresponding to the regression line is then used to predict a soluble lead 

concentration for the statistical total lead UCLs. The integrity of the equation is directly related to the 

correlation coefficient described in Section 5.3. 

5.5 Population Distribution 

A test for population distribution is necessary to apply the appropriate methods when examining the 

UCLs on the true total lead means. When evaluating the distribution of total lead concentrations, all 

total lead data from each area were treated as one data set. In accordance with Chapter Nine, SW-846, 

3rd Edition, U.S. Environmental Protection Agency, 1986, (Chapter Nine, SW-846), distribution was 

evaluated by comparing the mean versus the variance of the total lead data sets. If the mean was 

greater than the variance, the data set was assumed to be normally distributed and transformation was 

not performed. If the mean was less than the variance, the data set was transformed using an arcsine 
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conversion. If the mean was approximately equal to the variance, the data set was transformed using a 

square-root conversion.  

5.6 Calculating the Upper Confidence Limits for the True Mean 

Statistical confidence limits are the classical tool for addressing uncertainties of a distribution mean. 

The UCLs of the true mean concentration are used as the mean concentrations because it is not 

possible to know the true mean. The UCLs therefore account for uncertainties due to limited sampling 

data. As more data are available for a given site, uncertainty decreases and the UCLs move closer to 

the true mean. 

A 90% UCL is desired if the soil is to be reused on-site and a 95% UCL is desired if the soil is to be 

disposed of offsite or relinquished to a contractor as described in Task Order No. 07-129411-3C. The 

maximum 90% UCL allowed for reuse of on-site soil is 3,397 mg/kg and the maximum 95% UCL 

allowed for disposal is 350 mg/kg. The one-sided 90% and 95% UCLs of the true mean are defined as 

the values that, when calculated repeatedly for randomly drawn subsets of site data, equal or exceed 

the true mean 90% and 95% of the time, respectively. The following statistical equation (from Chapter 

Nine, SW-846) was used to calculate the UCLs:  

UCL x t
S

n
p= +

Where: 

x = sample mean 

tp = student’s t for a one-tailed confidence interval and a probability of p 

S = standard deviation 

n = number of samples 

For the purpose of this investigation, the samples were assumed to be collected using systematic 

random sampling. Chapter Nine of SW-846 indicates that a statistical transformation should be used if 

the data set is not normally distributed, and statistical evaluations should be performed on the 

transformed scale. Based on calculation of the mean and variance of the data sets and visual 

interpretation of the data, the data sets should be transformed. 

The mean was less than the variance for the non-transformed data indicating that the data set was not 

normally distributed and transformation was necessary. The raw data was transformed using the 

arcsine transformation. The arcsine transformation was accomplished by dividing each total lead result 

by the maximum concentration (this results in a data set of all numbers falling between 0 and 1), 
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calculating the arcsine of the quotient (yi = arcsine(xi/xmax)), performing the statistical calculations on 

the transformed data, and finally re-converting the result to real numbers (zi = xmaxsin yi).

In order to evaluate different soil excavation scenarios, different UCLs were calculated. Data was 

divided into the following data sets: 

• Total lead concentrations for soil samples collected from 0 to 0.15 meter (Data Set A); 

• Total lead concentrations for soil samples collected from 0.15 to 0.3 meter (Data Set B);  

• Total lead concentrations for soil samples collected from 0.45 to 0.6 meter (Data Set C); and 

• Total lead concentrations for soil samples collected from 1.35 to 1.5 meters (Data Set D). 

Using the data sets above, the following UCLs for the true means were calculated: 

• UCL for the top 0.15 meter of soil (Data Set A) and the UCL for the underlying soil (Data Sets 

B, C, and D);  

• UCL for the top 0.3 meter of soil (Data Sets A and B) and the UCL for the underlying soil 

(Data Sets C and D);  

• UCL for the top 0.6 meter of soil (Data Sets A, B, and C) and the UCL for the underlying soil 

(Data Set D); and 

• UCL for the entire 1.5 meters soil column (Data Sets A, B, C, and D). 

Groups 1, 2, 6, and 12 were only divided into three data sets because no 1.5-meter samples were 

collected from those groups. For reference, tables summarizing the results of the 90% and 95% UCLs 

and predicted soluble lead concentrations are presented below along with reuse and disposal 

conditions. Additional soil excavation and mixing scenarios can be found on the block diagrams in 

Appendix C. In instances where the predicted soluble lead concentration was less than zero the results 

are stated as “less than” the detection limit. Where all analytical results were reported as less than the 

laboratory detection limit, the UCL was also reported as “less than” the detection limit.  
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90% UCL Lead Analysis and Soil Management Summary – Group 1 

Soil Interval (m) 

Total Lead 

90% UCL 

(mg/kg) 

Within

Variance?

Soluble Lead 

WET-DI 

90% UCL (mg/l) 

DTSC Variance 

Condition 

0-0.6 191.53 Yes 0.29 1 

95% UCL Lead Analysis and Soil Management Summary – Group 1 

Soil Interval 

(m) 

Total Lead 

95% UCL 

(mg/kg) 

Predicted

Soluble Lead 

(mg/l) 

95% UCL 

TCLP 

95% UCL 

(mg/l) 

Relinquish Disposal 

0-0.15 538.65 46.99 No 
Class I 

Hazardous 

0.15-0.6 56.93 3.01 Yes No Restrictions 

0-0.6 212.36 17.20 

2.02

No
Class I 

Hazardous 

90% UCL Lead Analysis and Soil Management Summary – Group 2, Borings 127-129 

(KP 20.5/20.7) 

Soil Interval (m) 

Total Lead 

90% UCL 

(mg/kg) 

Within

Variance?

Soluble Lead 

WET-DI 

90% UCL (mg/l) 

DTSC Variance 

Condition 

0-0.6 881.60 No 4.41 
Potential RCRA 

Hazardous 

95% UCL Lead Analysis and Soil Management Summary – Group 2, Borings 127-129 

(KP 20.5/20.7) 

Soil Interval 

(m) 

Total Lead 

95% UCL 

(mg/kg) 

Predicted

Soluble Lead 

(mg/l) 

95% UCL 

TCLP 

95% UCL 

(mg/l) 

Relinquish Disposal 

0-0.6 966.55 86.06 16.16 No 
Potential RCRA 

Hazardous 



Project No. 09100-06-111 - 24 - June 28, 2004 

Task Order No. 07-129411-3C, EA 129411  

90% UCL Lead Analysis and Soil Management Summary – Group 2 

Soil Interval (m) 

Total Lead 

90% UCL 

(mg/kg) 

Within

Variance?

Soluble Lead 

WET-DI 

90% UCL (mg/l) 

DTSC Variance 

Condition 

0-0.6 78.24 Does Not Apply 0.47 No restrictions 

95% UCL Lead Analysis and Soil Management Summary – Group 2 

Soil Interval 

(m) 

Total Lead 

95% UCL 

(mg/kg) 

Predicted

Soluble Lead 

(mg/l) 

95% UCL 

TCLP 

95% UCL 

(mg/l) 

Relinquish Disposal 

0-0.15 197.76 15.87 No 
Class I 

Hazardous 

0.15-0.6 15.98 <0.25 Yes No Restrictions 

0-0.6 84.56 5.53 

1.63

No
Class I 

Hazardous 

90% UCL Lead Analysis and Soil Management Summary – Group 3 

Soil Interval (m) 

Total Lead 

90% UCL 

(mg/kg) 

Within

Variance?

Soluble Lead 

WET-DI 

90% UCL (mg/l) 

DTSC Variance 

Condition 

0-1.5 326.16 Yes 0.30 1 

95% UCL Lead Analysis and Soil Management Summary – Group 3 

Soil Interval 

(m) 

Total Lead 

95% UCL 

(mg/kg) 

Predicted

Soluble Lead 

(mg/l) 

95% UCL 

TCLP 

95% UCL 

(mg/l) 

Relinquish Disposal 

0-0.3 630.03 55.33 No 
Class I 

Hazardous 

0.3-1.5 46.25 2.03 Yes No Restrictions 

0-1.5 355.96 30.31 

3.99

No
Class I 

Hazardous 
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90% UCL Lead Analysis and Soil Management Summary – Group 4 

Soil Interval (m) 

Total Lead 

90% UCL 

(mg/kg) 

Within

Variance?

Soluble Lead 

WET-DI 

90% UCL (mg/l) 

DTSC Variance 

Condition 

0-1.5 115.98 Yes 0.99 2 

95% UCL Lead Analysis and Soil Management Summary – Group 4 

Soil Interval 

(m) 

Total Lead 

95% UCL 

(mg/kg) 

Predicted

Soluble Lead 

(mg/l) 

95% UCL 

TCLP 

95% UCL 

(mg/l) 

Relinquish Disposal 

0-0.15 351.85 29.93 No 
Class I 

Hazardous 

0.15-1.5 65.29 3.77 Yes No Restrictions 

0-1.5 125.16 9.24 

2.03

No
Class I 

Hazardous 

90% UCL Lead Analysis and Soil Management Summary – Group 5 

Soil Interval (m) 

Total Lead 

90% UCL 

(mg/kg) 

Within

Variance?

Soluble Lead 

WET-DI 

90% UCL (mg/l) 

DTSC Variance 

Condition 

0-1.5 174.54 Yes 0.29 1 

95% UCL Lead Analysis and Soil Management Summary – Group 5 

Soil Interval 

(m) 

Total Lead 

95% UCL 

(mg/kg) 

Predicted

Soluble Lead 

(mg/l) 

95% UCL 

TCLP 

95% UCL 

(mg/l) 

Relinquish Disposal 

0-0.15 598.60 52.46 No 
Class I 

Hazardous 

0.15-1.5 33.70 0.89 Yes No Restrictions 

0-1.5 194.59 15.58 

1.28

No
Class I 

Hazardous 
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90% UCL Lead Analysis and Soil Management Summary – Group 6 

Soil Interval (m) 

Total Lead 

90% UCL 

(mg/kg) 

Within

Variance?

Soluble Lead 

WET-DI 

90% UCL (mg/l) 

DTSC Variance 

Condition 

0-0.6 113.72 Yes 1.24 2 

95% UCL Lead Analysis and Soil Management Summary – Group 6 

Soil Interval 

(m) 

Total Lead 

95% UCL 

(mg/kg) 

Predicted

Soluble Lead 

(mg/l) 

95% UCL 

TCLP 

95% UCL 

(mg/l) 

Relinquish Disposal 

0-0.15 278.50 23.24 No 
Class I 

Hazardous 

0.15-0.6 62.71 3.54 Yes No Restrictions 

0-0.6 123.08 9.05 

0.65

No
Class I 

Hazardous 

90% UCL Lead Analysis and Soil Management Summary – Group 7 

Soil Interval (m) 

Total Lead 

90% UCL 

(mg/kg) 

Within

Variance?

Soluble Lead 

WET-DI 

90% UCL (mg/l) 

DTSC Variance 

Condition 

0-1.5 76.22 Does Not Apply 0.39 No Restrictions 

95% UCL Lead Analysis and Soil Management Summary – Group 7 

Soil Interval 

(m) 

Total Lead 

95% UCL 

(mg/kg) 

Predicted

Soluble Lead 

(mg/l) 

95% UCL 

TCLP 

95% UCL 

(mg/l) 

Relinquish Disposal 

0-0.15 206.65 16.68 No 
Class I 

Hazardous 

0.15-1.5 28.29 0.39 Yes No Restrictions 

0-1.5 81.80 5.28 

0.37

No
Class I 

Hazardous 
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90% UCL Lead Analysis and Soil Management Summary – Group 8 

Soil Interval (m) 

Total Lead 

90% UCL 

(mg/kg) 

Within

Variance?

Soluble Lead 

WET-DI 

90% UCL (mg/l) 

DTSC Variance 

Condition 

0-1.5 473.00 No 0.55 
Potential RCRA 

Hazardous 

95% UCL Lead Analysis and Soil Management Summary – Group 8 

Soil Interval 

(m) 

Total Lead 

95% UCL 

(mg/kg) 

Predicted

Soluble Lead 

(mg/l) 

95% UCL 

TCLP 

95% UCL 

(mg/l) 

Relinquish Disposal 

0-1.5 500.14 39.62 14.90 No 
Potential RCRA 

Hazardous 

90% UCL Lead Analysis and Soil Management Summary – Group 9 

Soil Interval (m) 

Total Lead 

90% UCL 

(mg/kg) 

Within

Variance?

Soluble Lead 

WET-DI 

90% UCL (mg/l) 

DTSC Variance 

Condition 

0-1.5 192.33 Yes 0.42 1 

95% UCL Lead Analysis and Soil Management Summary – Group 9 

Soil Interval 

(m) 

Total Lead 

95% UCL 

(mg/kg) 

Predicted

Soluble Lead 

(mg/l) 

95% UCL 

TCLP 

95% UCL 

(mg/l) 

Relinquish Disposal 

0-1.5 205.51 16.67 3.52 No 
Class I 

Hazardous 

90% UCL Lead Analysis and Soil Management Summary – Group 10 

Soil Interval (m) 

Total Lead 

90% UCL 

(mg/kg) 

Within

Variance?

Soluble Lead 

WET-DI 

90% UCL (mg/l) 

DTSC Variance 

Condition 

0-1.5 490.85 No 0.47 
Potential RCRA 

Hazardous 

95% UCL Lead Analysis and Soil Management Summary – Group 10 

Soil Interval 

(m) 

Total Lead 

95% UCL 

(mg/kg) 

Predicted

Soluble Lead 

(mg/l) 

95% UCL 

TCLP 

95% UCL 

(mg/l) 

Relinquish Disposal 

0-1.5 529.06 41.88 10.41 No 
Potential RCRA 

Hazardous 
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90% UCL Lead Analysis and Soil Management Summary – Bridge 6 

Soil Interval (m) 

Total Lead 

90% UCL 

(mg/kg) 

Within

Variance?

Soluble Lead 

WET-DI 

90% UCL (mg/l) 

DTSC Variance 

Condition 

0-1.5 117.52 Yes <0.25 1 

95% UCL Lead Analysis and Soil Management Summary – Bridge 6 

Soil Interval 

(m) 

Total Lead 

95% UCL 

(mg/kg) 

Predicted

Soluble Lead 

(mg/l) 

95% UCL 

TCLP 

95% UCL 

(mg/l) 

Relinquish Disposal 

0-0.30 183.67 12.80 No 
Class I 

Hazardous 

0.30-1.5 57.37 <0.25 Yes No Restrictions 

0-1.5 127.99 6.97 

0.66

No
Class I 

Hazardous 

90% UCL Lead Analysis and Soil Management Summary – Bridge 7 

Soil Interval (m) 

Total Lead 

90% UCL 

(mg/kg) 

Within

Variance?

Soluble Lead 

WET-DI 

90% UCL (mg/l) 

DTSC Variance 

Condition 

0-1.5 150.57 Yes 1.01 2 

95% UCL Lead Analysis and Soil Management Summary – Bridge 7 

Soil Interval 

(m) 

Total Lead 

95% UCL 

(mg/kg) 

Predicted

Soluble Lead 

(mg/l) 

95% UCL 

TCLP 

95% UCL 

(mg/l) 

Relinquish Disposal 

0-0.30 268.45 20.58 No 
Class I 

Hazardous 

0.30-1.5 54.92 0.19 Yes No Restrictions 

0-1.5 164.51 10.66 

2.08

No
Class I 

Hazardous 

6. CONCLUSIONS 

A review of the histograms indicated that both the non-transformed total lead and arcsine transformed 

total lead data sets are skewed to the right. Based upon these observations, relative normality of the 

data sets cannot be determined. In addition, the mean is less than the variance for each data set; 

therefore, an arsine transformation was applied. Histograms, regression analysis charts of total lead 

VS. soluble lead, and 90% and 95% arcsine UCLs with corresponding soil excavation scenarios shown 

in block diagrams are presented as Appendix C. The correlation factors “r” were above the minimum 

requirement of 0.8. For reference, the regression analysis charts contain the equation for the regression 
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lines and the “r” values. Reuse conclusions were based upon comparison of the referenced 90% UCLs 

for each group to the DTSC Variance, AB 414, and the DTSC Variance modification letter dated 

December 13, 2002. Conclusions for surplus material and material relinquished to the contractor was 

based upon comparison of the total lead 95% transformed UCLs to the HSC disposal limit of 350 

mg/kg, predicted WET-Citric results to the CCR Title 22 soluble lead threshold of 5.0 mg/l, and TCLP 

95% UCLs to the RCRA threshold of 5.0 mg/l. 

Analysis of selected soil samples for CCR Title 22 metals did not indicate the presence of any of these 

elements (other than lead) at or above their respective Total Threshold Limit Concentrations (TTLCs). 

Copper was reported in one sample at a total concentration of 260 mg/kg. Other than lead, this was the 

only metal reported at a total concentration greater than 10 times the respective Soluble Threshold 

Limit Concentration (STLCs). 

Based upon the total metals results of two samples from each Group with the greatest total lead 

concentrations, other CCR Title 22 metals do not appear to be a concern; however, additional 

sampling and statistical analyses would be necessary to fully characterize the soil. 

GROUP 1 

Based upon the 90% UCLs for total lead and WET-DI, all soils from up to 0.6 m beneath the surface 

would likely be suitable for reuse according to the DTSC Variance. Based upon the 95% UCLs for 

total lead and predicted WET-Citric results, if the upper 0.15 m of excavated soil is to be disposed of 

separately, it would likely be classified as a California hazardous material with respect to soluble lead 

content. Underlying soil to a depth of 0.6 m would likely be characterized as non-hazardous. If the 

entire soil column to a depth of 0.6 m is treated as a single unit, it would likely be classified as a 

California hazardous material with respect to soluble lead content. Because the 95% UCL for TCLP 

was less than 5.0 mg/l, it is unlikely that the soil would be classified as a RCRA hazardous waste.  

GROUP 2, Boring 610-127 to 610-129 

Because of the occurrence of elevated lead concentrations isolated near boring 610-128, Group 2 was 

divided into two sections for soil handling purposes: One section, between borings 610-127 and 610-

129 (KP 20.5/20.7), and the remainder of the Group (KP19.6/20.5 and 20.7/21.3).  

Based on the TCLP 95% UCL data set, if any portion of the upper 0.6 m of soil is excavated from the 

area between borings 610-127 and 610-129 (KP 20.5/20.7), it would not be suitable for reuse 

according to the DTSC variance and would likely be classified as both a California and RCRA 

hazardous material. The TCLP 95% UCL should be considered a conservative value because it is 
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based upon soil samples with the highest total lead concentrations from the group. Exsitu 

characterization of the soil may result in a non-RCRA classification. 

GROUP 2, Remaining

Based upon the 90% UCLs for total lead and WET-DI for the remaining section of Group 2 (KP 

19.6/20.5 and 20.7/21.3) could be reused on-site without restrictions. Based upon the 95% UCLs for 

total lead and predicted WET-Citric results, if the upper 0.15 m of excavated soil is to be disposed of 

separately, it would likely be classified as a California hazardous material with respect to soluble lead 

content. Underlying soil to a depth of 0.6 m would likely be characterized as non-hazardous. If the 

entire soil column to a depth of 0.6 m is treated as a single unit, it would likely be classified as a 

California hazardous material with respect to soluble lead content. Because the 95% UCL for TCLP 

was less than 5.0 mg/l, it is unlikely that the soil would be classified as a RCRA hazardous waste. 

GROUP 3 

Based upon the 90% UCLs for total lead and WET-DI, all soils from up to 1.5 m beneath the surface 

would likely be suitable for reuse according to the DTSC Variance. Based upon the 95% UCLs for 

total lead and predicted WET-Citric results, if the upper 0.3 m of excavated soil is to be disposed of 

separately, it would likely be classified as a California hazardous material with respect to soluble lead 

content. Underlying soil to a depth of 1.5 m would likely be characterized as non-hazardous. If the 

entire soil column to a depth of 1.5 m is treated as a single unit, it would likely be classified as a 

California hazardous material with respect to total and soluble lead content. Because the 95% UCL for 

TCLP was less than 5.0 mg/l, it is unlikely that the soil would be classified as a RCRA hazardous 

waste.  

GROUP 4 

Based upon the 90% UCLs for total lead and WET-DI, all soils from up to 1.5 m beneath the surface 

would likely be suitable for reuse according to the DTSC Variance. Based upon the 95% UCLs for 

total lead and predicted WET-Citric results, if the upper 0.15 m of excavated soil is to be disposed of 

separately, it would likely be classified as a California hazardous material with respect to soluble lead 

content. Underlying soil to a depth of 1.5 m would likely be characterized as non-hazardous. If the 

entire soil column to a depth of 1.5 m is treated as a single unit, it would likely be classified as a 

California hazardous material with respect to soluble lead content. Because the 95% UCL for TCLP 

was less than 5.0 mg/l, it is unlikely that the soil would be classified as a RCRA hazardous waste.  

One sample (610-174-S) exhibited a total copper concentration greater than ten-time the STLC (260 

mg/kg VS. a STLC of 25 mg/l). Because the sample was not analyzed for soluble copper by the WET 
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method it is unknown if the sample would be characterized as a hazardous material with respect to 

copper. Additional sampling for total and soluble copper is required to adequately assess the 

reusability of the soil. 

GROUP 5 

Based upon the 90% UCLs for total lead and WET-DI, all soils from up to 1.5 m beneath the surface 

would likely be suitable for reuse according to the DTSC Variance. Based upon the 95% UCLs for 

total lead and predicted WET-Citric results, if the upper 0.15 m of excavated soil is to be disposed of 

separately, it would likely be classified as a California hazardous material with respect to total and 

soluble lead content. Underlying soil to a depth of 1.5 m would likely be characterized as non-

hazardous. If the entire soil column to a depth of 1.5 m is treated as a single unit, it would likely be 

classified as a California hazardous material with respect to soluble lead content. Because the 95% 

UCL for TCLP was less than 5.0 mg/l, it is unlikely that the soil would be classified as a RCRA 

hazardous waste.  

GROUP 6 

Based upon the 90% UCLs for total lead and WET-DI, all soils from up to 0.6 m beneath the surface 

would likely be suitable for reuse according to the DTSC Variance. Based upon the 95% UCLs for 

total lead and predicted WET-Citric results, if the upper 0.15 m of excavated soil is to be disposed of 

separately, it would likely be classified as a California hazardous material with respect to soluble lead 

content. Underlying soil to a depth of 0.6 m would likely be characterized as non-hazardous. If the 

entire soil column to a depth of 0.6 m is treated as a single unit, it would likely be classified as a 

California hazardous material with respect to soluble lead content. Because the 95% UCL for TCLP 

was less than 5.0 mg/l, it is unlikely that the soil would be classified as a RCRA hazardous waste. 

GROUP 7 

Based upon the 90% UCLs for total lead and WET-DI, if the entire soil column up to 1.5 m beneath 

the surface is treated as a single unit it may be reused on-site without restriction. Based upon the 95% 

UCLs for total lead and predicted WET-Citric results, if the upper 0.15 m of excavated soil is to be 

disposed of separately, it would likely be classified as a California hazardous material with respect to 

soluble lead content. Underlying soil to a depth of 1.5 m would likely be characterized as non-

hazardous. If the entire soil column to a depth of 1.5 m is treated as a single unit, it would likely be 

classified as a California hazardous material with respect to soluble lead content. Because the 95% 

UCL for TCLP was less than 5.0 mg/l, it is unlikely that the soil would be classified as a RCRA 

hazardous waste. 
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GROUP 8 

Based on the TCLP 95% UCL data set, if any portion of the upper 1.5 m of soil is excavated, it would 

not be suitable for reuse according to the DTSC variance and would likely be classified as both a 

California and RCRA hazardous material. The TCLP 95% UCL should be considered a conservative 

value because it is based upon soil samples with the highest total lead concentrations from the group. 

Exsitu characterization of the soil may result in a non-RCRA classification. 

GROUP 9 

Based upon the 90% UCLs for total lead and WET-DI, all soils from up to 1.5 m beneath the surface 

would likely be suitable for reuse according to the DTSC Variance. Based upon the 95% UCLs for 

total lead and predicted WET-Citric results, if any portion of the upper 1.5 m of excavated soil is to be 

disposed of, it would likely be classified as a California hazardous material with respect to soluble 

lead content. Because the 95% UCL for TCLP was less than 5.0 mg/l, it is unlikely that the soil would 

be classified as a RCRA hazardous waste. 

GROUP 10 

Based on the TCLP 95% UCL data set, if any portion of the upper 1.5 m of soil is excavated, it would 

not be suitable for reuse according to the DTSC variance and would likely be classified as both a 

California and RCRA hazardous material. The TCLP 95% UCL should be considered a conservative 

value because it is based upon soil samples with the highest total lead concentrations from the group. 

Exsitu characterization of the soil may result in a non-RCRA classification. 

GROUP 11 

Based upon the 90% UCLs for total lead and WET-DI, all soils from up to 1.5 m beneath the surface 

would likely be suitable for reuse according to the DTSC Variance. Based upon the 95% UCLs for 

total lead and predicted WET-Citric results, if the upper 0.3 m of excavated soil is to be disposed of 

separately, it would likely be classified as a California hazardous material with respect to total and 

soluble lead content. Underlying soil to a depth of 1.5 m would likely be characterized as non-

hazardous. If the entire soil column to a depth of 1.5 m is treated as a single unit, it would likely be 

classified as a California hazardous material with respect to soluble lead content. Because the 95% 

UCL for TCLP was less than 5.0 mg/l, it is unlikely that the soil would be classified as a RCRA 

hazardous waste.  
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GROUP 12 

Based upon the 90% UCLs for total lead and WET-DI, all soils from up to 0.6 m beneath the surface 

would likely be suitable for reuse according to the DTSC Variance. Based upon the 95% UCLs for 

total lead and predicted WET-Citric results, if the upper 0.3 m of excavated soil is to be disposed of 

separately, it would likely be classified as a California hazardous material with respect to soluble lead 

content. Underlying soil to a depth of 0.6 m would likely be characterized as non-hazardous. If the 

entire soil column to a depth of 0.6 m is treated as a single unit, it would likely be classified as a 

California hazardous material with respect to soluble lead content. Because the 95% UCL for TCLP 

was less than 5.0 mg/l, it is unlikely that the soil would be classified as a RCRA hazardous waste.  

BRIDGE 1 

Based upon the 90% UCLs for total lead and WET-DI, all soils from up to 1.5 m beneath the surface 

would likely be suitable for reuse according to the DTSC Variance. Based upon the 95% UCLs for 

total lead and predicted WET-Citric results, if the upper 0.6 m of excavated soil is to be disposed of 

separately, it would likely be classified as a California hazardous material with respect to soluble lead 

content. Underlying soil to a depth of 1.5 m would likely be characterized as non-hazardous. If the 

entire soil column to a depth of 1.5 m is treated as a single unit, it would likely be classified as a 

California hazardous material with respect to soluble lead content. Because the only sample analyzed 

from this group had a reported TCLP concentration of 0.47 mg/l, it is unlikely that the soil would be 

classified as a RCRA hazardous waste. 

BRIDGE 2 

Based upon the 90% and 95% arcsine transformed UCLs and 95% TCLP UCL, any portion of the 

upper 1.5 m of soil excavated is suitable for reuse or disposal without restriction. 

BRIDGE 3 

Based upon the 90% UCLs for total lead and WET-DI, all soils from up to 1.5 m beneath the surface 

would likely be suitable for reuse according to the DTSC Variance. Based upon the 95% UCLs for 

total lead and predicted WET-Citric results, if the upper 0.15 m of excavated soil is to be disposed of 

separately, it would likely be classified as a California hazardous material with respect to total and 

soluble lead content. Underlying soil to a depth of 1.5 m would likely be characterized as non-

hazardous. If the entire soil column to a depth of 1.5 m is treated as a single unit, it would likely be 

classified as a California hazardous material with respect to soluble lead content. Because the 95% 

UCL for TCLP was less than 5.0 mg/l, it is unlikely that the soil would be classified as a RCRA 

hazardous waste. 
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BRIDGE 4 

Based upon the 90% UCLs for total lead and WET-DI, if the entire soil column to a depth of up to 1.5 

m beneath the surface is treated as a single unit it could be reused or disposed of without restriction. 

Based upon the 95% UCLs for total lead and predicted WET-Citric results, if the upper 0.15 m of 

excavated soil is to be disposed of separately, it would likely be classified as a California hazardous 

material with respect to soluble lead content. Underlying soil to a depth of 1.5 m would likely be 

characterized as non-hazardous. Because the 95% UCL for TCLP was less than 5.0 mg/l, it is unlikely 

that the soil would be classified as a RCRA hazardous waste. 

BRIDGE 5 

Based upon the 90% UCLs for total lead and WET-DI, all soils from up to 1.5 m beneath the surface 

would likely be suitable for reuse according to the DTSC Variance. Based upon the 95% UCLs for 

total lead and predicted WET-Citric results, if the upper 0.15 m of excavated soil is to be disposed of 

separately, it would likely be classified as a California hazardous material with respect to total and 

soluble lead content. Underlying soil to a depth of 1.5 m would likely be characterized as non-

hazardous. If the entire soil column to a depth of 1.5 m is treated as a single unit, it would likely be 

classified as a California hazardous material with respect to total and soluble lead content. Because the 

95% UCL for TCLP was less than 5.0 mg/l, it is unlikely that the soil would be classified as a RCRA 

hazardous waste. 

BRIDGE 6 

Based upon the 90% UCLs for total lead and WET-DI, all soils from up to 1.5 m beneath the surface 

would likely be suitable for reuse according to the DTSC Variance. Based upon the 95% UCLs for 

total lead and predicted WET-Citric results, if the upper 0.3 m of excavated soil is to be disposed of 

separately, it would likely be classified as a California hazardous material with respect to soluble lead 

content. Underlying soil to a depth of 1.5 m would likely be characterized as non-hazardous. If the 

entire soil column to a depth of 1.5 m is treated as a single unit, it would likely be classified as a 

California hazardous material with respect to soluble lead content. Because the 95% UCL for TCLP 

was less than 5.0 mg/l, it is unlikely that the soil would be classified as a RCRA hazardous waste. 

BRIDGE 7 

Based upon the 90% UCLs for total lead and WET-DI, all soils from up to 1.5 m beneath the surface 

would likely be suitable for reuse according to the DTSC Variance. Based upon the 95% UCLs for 

total lead and predicted WET-Citric results, if the upper 0.3 m of excavated soil is to be disposed of 
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separately, it would likely be classified as a California hazardous material with respect to soluble lead 

content. Underlying soil to a depth of 1.5 m would likely be characterized as non-hazardous. If the 

entire soil column to a depth of 1.5 m is treated as a single unit, it would likely be classified as a 

California hazardous material with respect to soluble lead content. Because the 95% UCL for TCLP 

was less than 5.0 mg/l, it is unlikely that the soil would be classified as a RCRA hazardous waste. 

7. RECOMMENDATIONS 

Caltrans should notify the contractors performing the construction activities that hazardous 

concentrations of lead may be present in onsite soil and that appropriate health and safety measures 

should be taken to minimize the exposure to lead. 

Geocon recommends that soil from each Group be managed as follows: 

GROUP 1 

If any portion of the upper 0.6 m of soil is to be reused on-site, it should be covered by a minimum of 

0.3 m non-hazardous soil and placed at least 1.5 m above the maximum groundwater elevation in 

accordance with the DTSC Variance. If the upper 0.15 m of soil is excavated separately for disposal, it 

should be treated as a California hazardous material with respect to soluble lead content. Underlying 

soil to a depth of 0.6 m should be treated as non-hazardous. If the entire soil column to a depth of 0.6 

m is disposed of, it should be treated as a California hazardous material with respect to soluble lead. 

GROUP 2, Borings 610-127 to 610-129 

Due to the occurrence of elevated lead concentrations isolated near boring 610-128, Group 2 was 

divided into two sections for soil handling purposes: One section, between borings 610-127 and 610-

129 (KP 20.5/20.7), and the remainder of the Group (KP19.6/20.5 and 20.7/21.3).  

Based on the TCLP 95% UCL data set, if any portion of the upper 0.6 m of soil is excavated from the 

area between borings 610-127 and 610-128 (KP 20.5/20.7), it should be treated as both a California 

and RCRA hazardous material with respect to lead content and is unsuitable for reuse according to the 

DTSC variance. Ex-situ soil sampling and analyses for total lead and soluble lead (both WET and 

TCLP) should be performed prior to off-site disposal. 

GROUP 2, Remaining

If the upper 0.6 m of soil from the remaining section of Group 2 (KP 19.6/20.5 and 20.7/21.3) is 

treated as a single unit it may be reused on-site without restriction. If the upper 0.15 m of excavated 
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soil is to be disposed of separately, it should be handled as a California hazardous material with 

respect to soluble lead content. Underlying soil to a depth of 0.6 m should be treated as non-hazardous. 

If the entire soil column to a depth of 0.6 m is treated as a single unit for disposal, it should be handled 

as a California hazardous material with respect to soluble lead content. 

GROUP 3 

If any portion of the upper 1.5 m of soil is to be reused on-site, it should be covered by a minimum of 

0.3 m non-hazardous soil and placed at least 1.5 m above the maximum groundwater elevation in 

accordance with the DTSC Variance. If the upper 0.3 m of soil is excavated separately for disposal, it 

should be treated as a California hazardous material with respect to total and soluble lead content. 

Underlying soil to a depth of 1.5 m should be treated as non-hazardous. If the entire soil column to a 

depth of 1.5 m is disposed of, it should be treated as a California hazardous material with respect to 

total and soluble lead. 

GROUP 4 

If any portion of the upper 1.5 m of soil is to be reused on-site, it should be covered by a pavement 

structure and placed at least 1.5 m above the maximum groundwater elevation in accordance with the 

DTSC Variance. If the upper 0.15 m of soil is excavated separately for disposal, it should be treated as 

a California hazardous material with respect to total and soluble lead content. Underlying soil to a 

depth of 1.5 m should be treated as non-hazardous. If the entire soil column to a depth of 1.5 m is 

disposed of, it should be treated as a non- hazardous material with respect to soluble lead. 

Additional sampling in the vicinity of boring 610-174 and analysis of total and soluble copper during 

construction is recommended prior to reuse. Soils containing total copper concentrations greater than 

2,500 mg/kg or soluble copper concentrations greater than 25 mg/l would not be suitable for reuse. 

GROUP 5 

If any portion of the upper 1.5 m of soil is to be reused on-site, it should be covered by a minimum of 

0.3 m non-hazardous soil and placed at least 1.5 m above the maximum groundwater elevation in 

accordance with the DTSC Variance. If the upper 0.15 m of soil is excavated separately for disposal, it 

should be treated as a California hazardous material with respect to total and soluble lead content. 

Underlying soil to a depth of 1.5 m should be treated as non-hazardous. If the entire soil column to a 

depth of 1.5 m is disposed of, it should be treated as a California hazardous material with respect to 

soluble lead. 

GROUP 6 
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If any portion of the upper 1.5 m of soil is to be reused on-site, it should be covered by a pavement 

structure and placed at least 1.5 m above the maximum groundwater elevation in accordance with the 

DTSC Variance. If the upper 0.15 m of soil is excavated separately for disposal, it should be treated as 

a California hazardous material with respect to soluble lead content. Underlying soil to a depth of 1.5 

m should be treated as non-hazardous. If the entire soil column to a depth of 1.5 m is disposed of, it 

should be treated as a California hazardous material with respect to soluble lead. 

GROUP 7 

If the upper 1.5 m of soil is treated as a single unit it may be reused on-site without restriction. If the 

upper 0.15 m of soil is excavated separately for disposal, it should be treated as a California hazardous 

material with respect to soluble lead content. Underlying soil to a depth of 1.5 m should be treated as 

non-hazardous. If the entire soil column to a depth of 1.5 m is disposed of, it should be treated as a 

California hazardous material with respect to soluble lead. 

GROUP 8 

Any portion of the upper 1.5 m of soil should be treated as both a California and RCRA hazardous 

material with respect to lead content and is unsuitable for reuse according to the DTSC variance. Ex-

situ soil sampling and analyses for total lead and soluble lead (both WET and TCLP) should be 

performed prior to off-site disposal. 

GROUP 9 

If any portion of the upper 1.5 m of soil is to be reused on-site, it should be covered by a minimum of 

0.3 m non-hazardous soil and placed at least 1.5 m above the maximum groundwater elevation in 

accordance with the DTSC Variance. If any portion of the soil column to a depth of 1.5 m is disposed 

of, it should be treated as a California hazardous material with respect to soluble lead. 

GROUP 10 

Any portion of the upper 1.5 m of soil should be treated as both a California and RCRA hazardous 

material with respect to lead content and is unsuitable for reuse according to the DTSC variance. Ex-

situ soil sampling and analyses for total lead and soluble lead (both WET and TCLP) should be 

performed prior to off-site disposal.  

GROUP 11 

If any portion of the upper 1.5 m of soil is to be reused on-site, it should be covered by a minimum of 

0.3 m non-hazardous soil and placed at least 1.5 m above the maximum groundwater elevation in 
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accordance with the DTSC Variance. If the upper 0.3 m of soil is excavated separately for disposal, it 

should be treated as a California hazardous material with respect to total and soluble lead content. 

Underlying soil to a depth of 1.5 m should be treated as non-hazardous. If the entire soil column to a 

depth of 1.5 m is disposed of, it should be treated as a California hazardous material with respect to 

soluble lead.

GROUP 12 

If any portion of the upper 0.6 m of soil is to be reused on-site, it should be covered by a minimum of 

0.3 m non-hazardous soil and placed at least 1.5 m above the maximum groundwater elevation in 

accordance with the DTSC Variance. If the upper 0.3 m of soil is excavated separately for disposal, it 

should be treated as a California hazardous material with respect to soluble lead content. Underlying 

soil to a depth of 0.6 m should be treated as non-hazardous. If the entire soil column to a depth of 0.6 

m is disposed of, it should be treated as a California hazardous material with respect to soluble lead.  

BRIDGE 1 

If any portion of the upper 1.5 m of soil is to be reused on-site, it should be covered by a minimum of 

0.3 m non-hazardous soil and placed at least 1.5 m above the maximum groundwater elevation in 

accordance with the DTSC Variance. If the upper 0.6 m of soil is excavated separately for disposal, it 

should be treated as a California hazardous material with respect to total and soluble lead content. 

Underlying soil to a depth of 1.5 m should be treated as non-hazardous. If the entire soil column to a 

depth of 1.5 m is disposed of, it should be treated as a California hazardous material with respect to 

total and soluble lead. 

BRIDGE 2 

Any portion of the upper 1.5 m of soil excavated may be handled as a non-California hazardous 

material and is suitable for reuse or disposal without restriction. 

BRIDGE 3 

If any portion of the upper 1.5 m of soil is to be reused on-site, it should be covered by a minimum of 

0.3 m non-hazardous soil and placed at least 1.5 m above the maximum groundwater elevation in 

accordance with the DTSC Variance. If the upper 0.15 m of soil is excavated separately for disposal, it 

should be treated as a California hazardous material with respect to total and soluble lead content. 

Underlying soil to a depth of 1.5 m should be treated as non-hazardous. If the entire soil column to a 

depth of 1.5 m is disposed of, it should be treated as a California hazardous material with respect to 

soluble lead. 
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BRIDGE 4 

If the upper 1.5 m of soil is treated as a single unit it may be reused on-site without restriction. If the 

upper 0.15 m of soil is excavated separately for disposal, it should be treated as a California hazardous 

material with respect to soluble lead content. Underlying soil to a depth of 1.5 m should be treated as 

non-hazardous. If the entire soil column to a depth of 1.5 m is disposed of, it should be treated as non-

hazardous. 

BRIDGE 5 

If any portion of the upper 1.5 m of soil is to be reused on-site, it should be covered by a pavement 

structure and placed at least 1.5 m above the maximum groundwater elevation in accordance with the 

DTSC Variance. If the upper 0.15 m of soil is excavated separately for disposal, it should be treated as 

a California hazardous material with respect to total and soluble lead content. Underlying soil to a 

depth of 1.5 m should be treated as non-hazardous. If the entire soil column to a depth of 1.5 m is 

disposed of, it should be treated as a California hazardous material with respect to total and soluble 

lead.

BRIDGE 6 

If any portion of the upper 1.5 m of soil is to be reused on-site, it should be covered by a minimum of 

0.3 m non-hazardous soil and placed at least 1.5 m above the maximum groundwater elevation in 

accordance with the DTSC Variance. If the upper 0.3 m of soil is excavated separately for disposal, it 

should be treated as a California hazardous material with respect to soluble lead content. Underlying 

soil to a depth of 1.5 m should be treated as non-hazardous. If the entire soil column to a depth of 1.5 

m is disposed of, it should be treated as a California hazardous material with respect to soluble lead. 

BRIDGE 7 

If any portion of the upper 1.5 m of soil is to be reused on-site, it should be covered by a pavement 

structure and placed at least 1.5 m above the maximum groundwater elevation in accordance with the 

DTSC Variance. If the upper 0.15 m of soil is excavated separately for disposal, it should be treated as 

a California hazardous material with respect to soluble lead content. Underlying soil to a depth of 1.5 

m should be treated as non-hazardous. If the entire soil column to a depth of 1.5 m is disposed of, it 

should be treated as a California hazardous material with respect to soluble lead. 
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8. REPORT LIMITATIONS 

This report has been prepared exclusively for Caltrans. The information obtained is only relevant as of 

the date of the latest site visit. The information contained herein is only valid as of the date of the 

report and will require an update to reflect additional information obtained.  

The conclusions and recommendations presented herein are based on a limited number of samples 

collected from in-place soil and from widely spaced locations according to Caltrans-prescribed 

protocol. The purpose of these sampling and characterization activities was to reasonably predict the 

character of soil to be disturbed for planned construction activities within the described limits of the 

Caltrans right-of-way. The disposition and handling of the soil are governed by the California 

regulations cited above. Although soil samples were analyzed using the TCLP for RCRA waste 

criteria, a comprehensive statistical characterization of the soil was beyond the scope of work of this 

task order. 

It is possible that soil disturbed, excavated and stockpiled could exceed Federal standards for 

hazardous waste and may require handling as a RCRA waste. Conversely, additional characterization 

of individual groups may result in a non-RCRA classification. 

The Client should recognize that this report is not a comprehensive site characterization and should 

not be construed as such. The appropriate regulatory agency may require additional investigations. The 

findings and conclusions as presented in this report are predicated on the results of the limited soil 

sampling and laboratory analyses performed. In addition, the information obtained is not intended to 

address potential impacts related to sources other than those specified herein.  

Therefore, the report should only be deemed conclusive with respect to the information obtained. No 

guarantee or warranty of the results of the report is implied within the intent of this report or any 

subsequent reports, correspondence, or consultation, either express or implied. Geocon strived to 

perform the services summarized herein in accordance with the local standard of care in the 

geographic region at the time the services were rendered. 
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APPENDIX A 

GEOCON CONSULTANTS, INC. 
MODIFIED STANDARD OPERATING PROCEDURE (SOP) NO. 11 
HAND-AUGERING AND SOIL SAMPLE COLLECTION/HANDLING 

Purpose

The purpose of this SOP is to outline procedures and methods to be used to advance hand-augers 

and collect soil samples for chemical analyses. 

Hand-Augering and Soil Sample Collection/Handling Procedures 

1. Initiate boring using a hand-held 7.62 centimeter diameter stainless steel auger.  

2. Advance boring to initial sample depth of approximately 0 to 0.15 m below the ground 

surface.

3. Transfer the soil sample from the hand auger into a plastic bag to homogenize the sample, 

transfer the sample from the plastic bag to a glass jar supplied by the laboratory. Label 

glass jar with the boring number, EA number, and sample depth. 

4. Record the sample identification, time and date of sample collection, sample matrix type, 

turn-around time, and container type on the laboratory chain of custody. 

5. Each prepared sample jar will be placed into a cooler for transport to Advanced 

Technology Laboratories.  

6. Repeat the procedure and collect soil samples at subsequent depths as specified in the 

Task Order, if possible. 

7. Backfill the borings to surface grade with soil cuttings generated. 

8. Clean and rinse sampling equipment prior to the collection of each soil sample by 

washing the equipment with a trisodium phosphate solution followed by subsequent tap 

water and deionized water rinses. 

9. Transport all samples to Advance Technology Laboratories under chain of custody 

control.
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Task Order Number: 07-129411-3C

Project Name: Route 60 KP 17.70-28.97 - Group 1

Project No.: 09100-06-111

EA 129411

DIAGRAM A DIAGRAM B

0 m 0 m

Total Lead - 90% UCL Total Lead - 90% UCL

477.71 mg/kg 41.42 mg/l 260.54 mg/kg 21.60 mg/l

0.15 m

0.3 m

Total Lead - 90% UCL Soluble Lead

53.79 mg/kg 2.72 mg/l

Total Lead - 90% UCL Soluble Lead

58.33 mg/kg 3.14 mg/l

0.6 m 0.6 m

DIAGRAM C

0 m

Total Lead - 90% UCL

191.53 mg/kg 15.30 mg/l

0.6 m

DIAGRAM A   -- Separate the top 0.15 m  of soil from the remaining underlying soil

DIAGRAM B   -- Separate the top 0.3 m  of soil from the remaining underlying soil

DIAGRAM C -- Treat the entire  section  as a single unit

DIAGRAMS NOT TO SCALE

477.7 mg/kg.

53.8 mg/kg.

 In this case, the top 0.15 m of soil would be expected to exhibit an average total lead concentration of 

The underlying soil would be expected to exhibit an average total lead concentration

Block Diagrams - One-Tailed 90% UCL for Arcsine Distribution

Soluble Lead Soluble Lead

Soluble Lead

The above diagrams show the total and predicted soluble lead concentrations in each grouping of soil 

depending on how the various levels of soil are segregated.   For instance, Diagram A shows a scenario 

where the top 0.15 m of soil is excavated and kept separate from the underlying soil.



Task Order Number: 07-129411-3C

Project Name: Route 60 KP 17.70-28.97 - Group 1

Project No.: 09100-06-111

EA 129411

DIAGRAM A DIAGRAM B

0 m 0 m

Total Lead - 95% UCL Total Lead - 95% UCL

538.65 mg/kg 46.99 mg/l 290.81 mg/kg 24.36 mg/l

0.15 m

0.3 m

Total Lead - 95% UCL Soluble Lead

56.93 mg/kg 3.01 mg/l

Total Lead - 95% UCL Soluble Lead

62.98 mg/kg 3.56 mg/l

0.6 m 0.6 m

DIAGRAM C

0 m

Total Lead - 90% UCL

212.36 mg/kg 17.20 mg/l

0.6 m

DIAGRAM A   --   Separate the top 0.15 m  of soil from the remaining underlying soil

DIAGRAM B   --   Separate the top 0.3 m  of soil from the remaining underlying soil

DIAGRAM C -- Treat the entire  section  as a single unit

DIAGRAMS NOT TO SCALE

538.7 mg/kg.

56.9 mg/kg.

 In this case, the top 0.15 m of soil would be expected to exhibit an average total lead concentration of 

The underlying soil would be expected to exhibit an average total lead concentration

The above diagrams show the total and predicted soluble lead concentrations in each grouping of soil 

depending on how the various levels of soil are segregated.   For instance, Diagram A shows a scenario 

where the top 0.15 m of soil is excavated and kept separate from the underlying soil.

Soluble Lead

Block Diagrams - One-Tailed 95% UCL for Arcsine Distribution

Soluble Lead Soluble Lead



Task Order Number: 07-129411-3C

Project Name: Route 60 KP 17.70/28.97

Project No.: 09100-06-111

EA 129411

Group 1

0 m

TCLP - 95% UCL

2.02 mg/l

0.6 m

The above diagrams show the 95% one-sided UCL TCLP concentrations in soil to a depth of approximately 0.6 m.

Block Diagram - One-Tailed 95% UCL for Arcsine Distribution



Task Order Number: 07-129411-3C

Project Name: Route 60 KP 17.70/28.97

Project No.: 09100-06-111

EA 129411

Group 1

0 m

WET-DI - 90% UCL

0.29 mg/l

0.6 m

The above diagrams show the 90% one-sided UCL WET-DI concentrations in soil to a depth of approximately 0.6 m.

Block Diagram - One-Tailed 90% UCL for Arcsine Distribution



Task Order Number: 07-129411-3C

Project Name: Route 60 KP 17.70-28.97 - Group 2, Borings 127-129 (KP 20.5/20.7)

Project No.: 09100-06-111

EA 129411

DIAGRAM A DIAGRAM B

0 m 0 m

Total Lead - 90% UCL Total Lead - 90% UCL

1399.49 mg/kg 125.58 mg/l 1077.80 mg/kg 96.21 mg/l

0.15 m

0.3 m

Total Lead - 90% UCL Soluble Lead

165.09 mg/kg 12.88 mg/l

Total Lead - 90% UCL Soluble Lead

14.98 mg/kg <0.25 mg/l

0.6 m 0.6 m

DIAGRAM C

0 m

Total Lead - 90% UCL

881.60 mg/kg 78.30 mg/l

0.6 m

DIAGRAM A   -- Separate the top 0.15 m  of soil from the remaining underlying soil

DIAGRAM B   -- Separate the top 0.3 m  of soil from the remaining underlying soil

DIAGRAM C -- Treat the entire  section  as a single unit

1399.5 mg/kg.

165.1 mg/kg.

DIAGRAMS NOT TO SCALE

The above diagrams show the total and predicted soluble lead concentrations in each grouping of soil 

depending on how the various levels of soil are segregated.   For instance, Diagram A shows a scenario 

where the top 0.15 m of soil is excavated and kept separate from the underlying soil.

Soluble Lead

Block Diagrams - One-Tailed 90% UCL for Arcsine Distribution

Soluble Lead Soluble Lead

 In this case, the top 0.15 m of soil would be expected to exhibit an average total lead concentration of 

The underlying soil would be expected to exhibit an average total lead concentration of 



Task Order Number: 07-129411-3C

Project Name: Route 60 KP 17.70-28.97 - Group 2, Borings 127-129 (KP 20.5/20.7)

Project No.: 09100-06-111

EA 129411

DIAGRAM A DIAGRAM B

0 m 0 m

Total Lead - 95% UCL Total Lead - 95% UCL

1339.10 mg/kg 120.07 mg/l 1182.73 mg/kg 105.79 mg/l

0.15 m

0.3 m

Total Lead - 95% UCL Soluble Lead

182.60 mg/kg 14.48 mg/l

Total Lead - 95% UCL Soluble Lead

13.63 mg/kg <0.25 mg/l

0.6 m 0.6 m

DIAGRAM C

0 m

Total Lead - 90% UCL

966.55 mg/kg 86.06 mg/l

0.6 m

DIAGRAM A   --   Separate the top 0.15 m  of soil from the remaining underlying soil

DIAGRAM B   --   Separate the top 0.3 m  of soil from the remaining underlying soil

DIAGRAM C -- Treat the entire  section  as a single unit

1339.1 mg/kg.

182.6 mg/kg.

Block Diagrams - One-Tailed 95% UCL for Arcsine Distribution

Soluble Lead Soluble Lead

 In this case, the top 0.15 m of soil would be expected to exhibit an average total lead concentration of 

The underlying soil would be expected to exhibit an average total lead concentration of

DIAGRAMS NOT TO SCALE

The above diagrams show the total and predicted soluble lead concentrations in each grouping of soil 

depending on how the various levels of soil are segregated.   For instance, Diagram A shows a scenario 

where the top 0.15 m of soil is excavated and kept separate from the underlying soil.

Soluble Lead



Task Order Number: 07-129411-3C

Project Name: Route 60 KP 17.70/28.97

Project No.: 09100-06-111

EA 129411

Group 2, Borings 127-129

0 m

TCLP - 95% UCL

16.16 mg/l

0.6 m

The above diagrams show the 95% one-sided UCL TCLP concentrations in soil to a depth of approximately 0.6 m.

Block Diagram - One-Tailed 95% UCL for Arcsine Distribution



Task Order Number: 07-129411-3C

Project Name: Route 60 KP 17.70/28.97

Project No.: 09100-06-111

EA 129411

Group 2, Borings 127-129 (KP 20.5/20.7)

0 m

WET-DI - 90% UCL

4.41 mg/l

0.6 m

The above diagrams show the 90% one-sided UCL WET-DI concentrations in soil to a depth of approximately 0.6 m.

Block Diagram - One-Tailed 90% UCL for Arcsine Distribution



Task Order Number: 07-129411-3C

Project Name: Route 60 KP 17.70-28.97 - Group 2 - Remaining (KP 19.6/20.5 and KP 20.7/21.3)

Project No.: 09100-06-111

EA 129411

DIAGRAM A DIAGRAM B

0 m 0 m

Total Lead - 90% UCL Total Lead - 90% UCL

183.70 mg/kg 14.58 mg/l 104.68 mg/kg 7.37 mg/l

0.15 m

0.3 m

Total Lead - 90% UCL Soluble Lead

15.05 mg/kg <0.25 mg/l

Total Lead - 90% UCL Soluble Lead

14.30 mg/kg <0.25 mg/l

0.6 m 0.6 m

DIAGRAM C

0 m

Total Lead - 90% UCL

78.24 mg/kg 4.95 mg/l

0.6 m

DIAGRAM A   -- Separate the top 0.15 m  of soil from the remaining underlying soil

DIAGRAM B   -- Separate the top 0.3 m  of soil from the remaining underlying soil

DIAGRAM C -- Treat the entire  section  as a single unit

183.7 mg/kg.

15.0 mg/kg.

 In this case, the top 0.15 m of soil would be expected to exhibit an average total lead concentration of 

The underlying soil would be expected to exhibit an average total lead concentration of 

Block Diagrams - One-Tailed 90% UCL for Arcsine Distribution

Soluble Lead Soluble Lead

Soluble Lead

DIAGRAMS NOT TO SCALE

The above diagrams show the total and predicted soluble lead concentrations in each grouping of soil 

depending on how the various levels of soil are segregated.   For instance, Diagram A shows a scenario 

where the top 0.15 m of soil is excavated and kept separate from the underlying soil.



Task Order Number: 07-129411-3C

Project Name: Route 60 KP 17.70-28.97 - Group 2 - Remaining (KP 19.6/20.5 and KP 20.7/21.3)

Project No.: 09100-06-111

EA 129411

DIAGRAM A DIAGRAM B

0 m 0 m

Total Lead - 95% UCL Total Lead - 95% UCL

197.76 mg/kg 15.87 mg/l 113.17 mg/kg 8.14 mg/l

0.15 m

0.3 m

Total Lead - 95% UCL Soluble Lead

15.98 mg/kg <0.25 mg/l

Total Lead - 95% UCL Soluble Lead

15.74 mg/kg <0.25 mg/l

0.6 m 0.6 m

DIAGRAM C

0 m

Total Lead - 90% UCL

84.56 mg/kg 5.53 mg/l

0.6 m

DIAGRAM A   --   Separate the top 0.15 m  of soil from the remaining underlying soil

DIAGRAM B   --   Separate the top 0.3 m  of soil from the remaining underlying soil

DIAGRAM C -- Treat the entire  section  as a single unit

197.8 mg/kg.

16.0 mg/kg.

 In this case, the top 0.15 m of soil would be expected to exhibit an average total lead concentration of 

The underlying soil would be expected to exhibit an average total lead concentration of

DIAGRAMS NOT TO SCALE

The above diagrams show the total and predicted soluble lead concentrations in each grouping of soil 

depending on how the various levels of soil are segregated.   For instance, Diagram A shows a scenario 

where the top 0.15 m of soil is excavated and kept separate from the underlying soil.

Soluble Lead

Block Diagrams - One-Tailed 95% UCL for Arcsine Distribution

Soluble Lead Soluble Lead



Task Order Number: 07-129411-3C

Project Name: Route 60 KP 17.70/28.97

Project No.: 09100-06-111

EA 129411

Group 2 - Remaining (KP 19.6/20.5 and KP 20.7/21.3)

0 m

TCLP - 95% UCL

1.63 mg/l

0.6 m

The above diagrams show the 95% one-sided UCL TCLP concentrations in soil to a depth of approximately 0.6 m.

Block Diagram - One-Tailed 95% UCL for Arcsine Distribution



Task Order Number: 07-129411-3C

Project Name: Route 60 KP 17.70/28.97

Project No.: 09100-06-111

EA 129411

Group 2 - Remaining (KP 19.6/20.5 and KP 20.7/21.3)

0 m

WET-DI - 90% UCL

0.47 mg/l

0.6 m

The above diagrams show the 90% one-sided UCL WET-DI concentrations in soil to a depth of approximately 0.6 m.

Block Diagram - One-Tailed 90% UCL for Arcsine Distribution



Task Order Number: 07-129411-3C

Project Name: Route 60 KP 17.70-28.97 - Group 3

Project No.: 09100-06-111

EA 129411

DIAGRAM A DIAGRAM B

0 m 0 m

Total Lead - 90% UCL Total Lead - 90% UCL

1044.60 mg/kg 93.18 mg/l 575.78 mg/kg 50.38 mg/l

0.15 m

0.30m

Total Lead - 90% UCL Soluble Lead

87.25 mg/kg 5.78 mg/l

Total Lead - 90% UCL Soluble Lead

42.89 mg/kg 1.72 mg/l

1.5m 1.5m

DIAGRAM C DIAGRAM D

0 m 0 m

Total Lead - 90% UCL

396.87 mg/kg 34.04 mg/l

Total Lead - 90% UCL

326.16 mg/kg 27.59 mg/l

0.60m

Total Lead - 90% UCL Soluble Lead

41.05 mg/kg 1.56 mg/l

1.5m 1.5m

DIAGRAM A   --   Separate the top 0.15 m  of soil from the remaining underlying soil

DIAGRAM B   --   Separate the top 0.30 m  of soil from the remaining underlying soil

DIAGRAM C -- Separate the top 0.60 m of soil from the remaining underlying soil

DIAGRAM D -- Treat the entire  section  as a single unit

DIAGRAMS NOT TO SCALE

1044.6 mg/kg.

87.3 mg/kg.

The above diagrams show the total and predicted soluble lead concentrations in each grouping of soil 

depending on how the various levels of soil are segregated.   For instance, Diagram A shows a scenario 

where the top 0.15 m of soil is excavated and kept separate from the underlying soil.

 In this case, the top 0.15 m of soil would be expected to exhibit an average total lead concentration of 

The underlying soil would be expected to exhibit an average total lead concentration of

Soluble Lead

Block Diagrams - One-Tailed 90% UCL for Arcsine Distribution

Soluble Lead Soluble Lead

Soluble Lead



Task Order Number: 07-129411-3C

Project Name: Route 60 KP 17.70-28.97 - Group 3

Project No.: 09100-06-111

EA 129411

DIAGRAM A DIAGRAM B

0 m 0 m

Total Lead - 95% UCL Total Lead - 95% UCL

1149.53 mg/kg 102.76 mg/l 630.03 mg/kg 55.33 mg/l

0.15 m

0.30m

Total Lead - 95% UCL Soluble Lead

96.11 mg/kg 6.58 mg/l

Total Lead - 95% UCL Soluble Lead

46.25 mg/kg 2.03 mg/l

1.5m 1.5m

DIAGRAM C DIAGRAM D

0 m 0 m

Total Lead - 95% UCL

433.41 mg/kg 37.38 mg/l

Total Lead - 95% UCL

355.96 mg/kg 30.31 mg/l

0.60m

Total Lead - 95% UCL Soluble Lead

46.68 mg/kg 2.07 mg/l

1.5m 1.5m

DIAGRAM A   --   Separate the top 0.15 m  of soil from the remaining underlying soil

DIAGRAM B   --   Separate the top 0.30 m  of soil from the remaining underlying soil

DIAGRAM C -- Separate the top 0.60 m of soil from the remaining underlying soil

DIAGRAM D -- Treat the entire  section  as a single unit

DIAGRAMS NOT TO SCALE

1149.5 mg/kg.

96.1 mg/kg.

The above diagrams show the total and predicted soluble lead concentrations in each grouping of soil 

depending on how the various levels of soil are segregated.   For instance, Diagram A shows a scenario 

where the top 0.15 m of soil is excavated and kept separate from the underlying soil.

 In this case, the top 0.15 m of soil would be expected to exhibit an average total lead concentration of 

The underlying soil would be expected to exhibit an average total lead concentration

Soluble Lead

Block Diagrams - One-Tailed 95% UCL for Arcsine Distribution

Soluble Lead Soluble Lead

Soluble Lead



Task Order Number: 07-129411-3C

Project Name: Route 60 KP 17.70/28.97

Project No.: 09100-06-111

EA 129411

Group 3

0 m

TCLP - 95% UCL

3.99 mg/l

1.5 m

The above diagrams show the 95% one-sided UCL TCLP concentrations in soil to a depth of approximately 1.5 m.

Block Diagram - One-Tailed 95% UCL for Arcsine Distribution



Task Order Number: 07-129411-3C

Project Name: Route 60 KP 17.70/28.97

Project No.: 09100-06-111

EA 129411

Group 3

0 m

WET-DI - 90% UCL

0.30 mg/l

1.5 m

The above diagrams show the 90% one-sided UCL WET-DI concentrations in soil to a depth of approximately 1.5 m.

Block Diagram - One-Tailed 90% UCL for Arcsine Distribution



Task Order Number: 07-129411-3C

Project Name: Route 60 KP 17.70-28.97 - Group 4

Project No.: 09100-06-111

EA 129411

DIAGRAM A DIAGRAM B

0 m 0 m

Total Lead - 90% UCL Total Lead - 90% UCL

322.12 mg/kg 27.22 mg/l 195.81 mg/kg 15.69 mg/l

0.15 m

0.30m

Total Lead - 90% UCL Soluble Lead

59.18 mg/kg 3.21 mg/l

Total Lead - 90% UCL Soluble Lead

36.71 mg/kg 1.16 mg/l

1.5m 1.5m

DIAGRAM C DIAGRAM D

0 m 0 m

Total Lead - 90% UCL

141.24 mg/kg 10.70 mg/l

Total Lead - 90% UCL

115.98 mg/kg 8.40 mg/l

0.60m

Total Lead - 90% UCL Soluble Lead

16.33 mg/kg <0.25 mg/l

1.5m 1.5m

DIAGRAM A   --   Separate the top 0.15 m  of soil from the remaining underlying soil

DIAGRAM B   --   Separate the top 0.30 m  of soil from the remaining underlying soil

DIAGRAM C -- Separate the top 0.60 m of soil from the remaining underlying soil

DIAGRAM D -- Treat the entire  section  as a single unit

DIAGRAMS NOT TO SCALE

322.1 mg/kg.

59.2 mg/kg.

The above diagrams show the total and predicted soluble lead concentrations in each grouping of soil 

depending on how the various levels of soil are segregated.   For instance, Diagram A shows a scenario 

where the top 0.15 m of soil is excavated and kept separate from the underlying soil.

 In this case, the top 0.15 m of soil would be expected to exhibit an average total lead concentration of 

The underlying soil would be expected to exhibit an average total lead concentration of

Soluble Lead

Block Diagrams - One-Tailed 90% UCL for Arcsine Distribution

Soluble Lead Soluble Lead

Soluble Lead



Task Order Number: 07-129411-3C

Project Name: Route 60 KP 17.70-28.97 - Group 4

Project No.: 09100-06-111

EA 129411

DIAGRAM A DIAGRAM B

0 m 0 m

Total Lead - 95% UCL Total Lead - 95% UCL

351.85 mg/kg 29.93 mg/l 212.17 mg/kg 17.18 mg/l

0.15 m

0.30m

Total Lead - 95% UCL Soluble Lead

65.29 mg/kg 3.77 mg/l

Total Lead - 95% UCL Soluble Lead

40.69 mg/kg 1.52 mg/l

1.5m 1.5m

DIAGRAM C DIAGRAM D

0 m 0 m

Total Lead - 95% UCL

152.47 mg/kg 11.73 mg/l

Total Lead - 95% UCL

125.16 mg/kg 9.24 mg/l

0.60m

Total Lead - 95% UCL Soluble Lead

18.27 mg/kg <0.25 mg/l

1.5m 1.5m

DIAGRAM A   --   Separate the top 0.15 m  of soil from the remaining underlying soil

DIAGRAM B   --   Separate the top 0.30 m  of soil from the remaining underlying soil

DIAGRAM C -- Separate the top 0.60 m of soil from the remaining underlying soil

DIAGRAM D -- Treat the entire  section  as a single unit

DIAGRAMS NOT TO SCALE

351.9 mg/kg.

65.3 mg/kg.

The above diagrams show the total and predicted soluble lead concentrations in each grouping of soil 

depending on how the various levels of soil are segregated.   For instance, Diagram A shows a scenario 

where the top 0.15 m of soil is excavated and kept separate from the underlying soil.

 In this case, the top 0.15 m of soil would be expected to exhibit an average total lead concentration of 

The underlying soil would be expected to exhibit an average total lead concentration

Soluble Lead

Block Diagrams - One-Tailed 95% UCL for Arcsine Distribution

Soluble Lead Soluble Lead

Soluble Lead



Task Order Number: 07-129411-3C

Project Name: Route 60 KP 17.70/28.97

Project No.: 09100-06-111

EA 129411

Group 4

0 m

TCLP - 95% UCL

2.03 mg/l

1.5 m

The above diagrams show the 95% one-sided UCL TCLP concentrations in soil to a depth of approximately 1.5 m.

Block Diagram - One-Tailed 95% UCL for Arcsine Distribution



Task Order Number: 07-129411-3C

Project Name: Route 60 KP 17.70/28.97

Project No.: 09100-06-111

EA 129411

Group 4

0 m

WET-DI - 90% UCL

0.99 mg/l

0.6 m

The above diagrams show the 90% one-sided UCL WET-DI concentrations in soil to a depth of approximately 0.6 m.

Block Diagram - One-Tailed 90% UCL for Arcsine Distribution



Task Order Number: 07-129411-3C

Project Name: Route 60 KP 17.70-28.97 - Group 5

Project No.: 09100-06-111

EA 129411

DIAGRAM A DIAGRAM B

0 m 0 m

Total Lead - 90% UCL Total Lead - 90% UCL

538.30 mg/kg 46.96 mg/l 299.80 mg/kg 25.18 mg/l

0.15 m

0.30m

Total Lead - 90% UCL Soluble Lead

31.21 mg/kg 0.66 mg/l

Total Lead - 90% UCL Soluble Lead

37.91 mg/kg 1.27 mg/l

1.5m 1.5m

DIAGRAM C DIAGRAM D

0 m 0 m

Total Lead - 90% UCL

211.32 mg/kg 17.10 mg/l

Total Lead - 90% UCL

174.54 mg/kg 13.75 mg/l

0.60m

Total Lead - 90% UCL Soluble Lead

27.69 mg/kg 0.34 mg/l

1.5m 1.5m

DIAGRAM A   --   Separate the top 0.15 m  of soil from the remaining underlying soil

DIAGRAM B   --   Separate the top 0.30 m  of soil from the remaining underlying soil

DIAGRAM C -- Separate the top 0.60 m of soil from the remaining underlying soil

DIAGRAM D -- Treat the entire  section  as a single unit

DIAGRAMS NOT TO SCALE

538.3 mg/kg.

31.2 mg/kg.

The above diagrams show the total and predicted soluble lead concentrations in each grouping of soil 

depending on how the various levels of soil are segregated.   For instance, Diagram A shows a scenario 

where the top 0.15 m of soil is excavated and kept separate from the underlying soil.

 In this case, the top 0.15 m of soil would be expected to exhibit an average total lead concentration of 

The underlying soil would be expected to exhibit an average total lead concentration of

Soluble Lead

Block Diagrams - One-Tailed 90% UCL for Arcsine Distribution

Soluble Lead Soluble Lead

Soluble Lead



Task Order Number: 07-129411-3C

Project Name: Route 60 KP 17.70-28.97 - Group 5

Project No.: 09100-06-111

EA 129411

DIAGRAM A DIAGRAM B

0 m 0 m

Total Lead - 95% UCL Total Lead - 95% UCL

598.60 mg/kg 52.46 mg/l 336.28 mg/kg 28.51 mg/l

0.15 m

0.30m

Total Lead - 95% UCL Soluble Lead

33.70 mg/kg 0.89 mg/l

Total Lead - 95% UCL Soluble Lead

41.45 mg/kg 1.59 mg/l

1.5m 1.5m

DIAGRAM C DIAGRAM D

0 m 0 m

Total Lead - 95% UCL

236.02 mg/kg 19.36 mg/l

Total Lead - 95% UCL

194.59 mg/kg 15.58 mg/l

0.60m

Total Lead - 95% UCL Soluble Lead

29.33 mg/kg 0.49 mg/l

1.5m 1.5m

DIAGRAM A   --   Separate the top 0.15 m  of soil from the remaining underlying soil

DIAGRAM B   --   Separate the top 0.30 m  of soil from the remaining underlying soil

DIAGRAM C -- Separate the top 0.60 m of soil from the remaining underlying soil

DIAGRAM D -- Treat the entire  section  as a single unit

DIAGRAMS NOT TO SCALE

598.6 mg/kg.

33.7 mg/kg.

The above diagrams show the total and predicted soluble lead concentrations in each grouping of soil 

depending on how the various levels of soil are segregated.   For instance, Diagram A shows a scenario 

where the top 0.15 m of soil is excavated and kept separate from the underlying soil.

 In this case, the top 0.15 m of soil would be expected to exhibit an average total lead concentration of 

The underlying soil would be expected to exhibit an average total lead concentration

Soluble Lead

Block Diagrams - One-Tailed 95% UCL for Arcsine Distribution

Soluble Lead Soluble Lead

Soluble Lead



Task Order Number: 07-129411-3C

Project Name: Route 60 KP 17.70/28.97

Project No.: 09100-06-111

EA 129411

Group 5

0 m

TCLP - 95% UCL

1.28 mg/l

1.5 m

The above diagrams show the 95% one-sided UCL TCLP concentrations in soil to a depth of approximately 1.5 m.

Block Diagram - One-Tailed 95% UCL for Arcsine Distribution



Task Order Number: 07-129411-3C

Project Name: Route 60 KP 17.70/28.97

Project No.: 09100-06-111

EA 129411

Group 5

0 m

WET-DI - 90% UCL

0.29 mg/l

1.5 m

The above diagrams show the 90% one-sided UCL WET-DI concentrations in soil to a depth of approximately 1.5 m.

Block Diagram - One-Tailed 90% UCL for Arcsine Distribution



Task Order Number: 07-129411-3C

Project Name: Route 60 KP 17.70-28.97 - Group 6

Project No.: 09100-06-111

EA 129411

DIAGRAM A DIAGRAM B

0 m 0 m

Total Lead - 90% UCL Total Lead - 90% UCL

253.85 mg/kg 20.99 mg/l 159.35 mg/kg 12.36 mg/l

0.15 m

0.3 m

Total Lead - 90% UCL Soluble Lead

57.66 mg/kg 3.07 mg/l

Total Lead - 90% UCL Soluble Lead

26.60 mg/kg 0.24 mg/l

0.6 m 0.6 m

DIAGRAM C

0 m

Total Lead - 90% UCL

113.72 mg/kg 8.19 mg/l

0.6 m

DIAGRAM A   -- Separate the top 0.15 m  of soil from the remaining underlying soil

DIAGRAM B   -- Separate the top 0.3 m  of soil from the remaining underlying soil

DIAGRAM C -- Treat the entire  section  as a single unit

DIAGRAMS NOT TO SCALE

253.8 mg/kg.

57.7 mg/kg.

The above diagrams show the total and predicted soluble lead concentrations in each grouping of soil 

depending on how the various levels of soil are segregated.   For instance, Diagram A shows a scenario 

where the top 0.15 m of soil is excavated and kept separate from the underlying soil.

Soluble Lead

Block Diagrams - One-Tailed 90% UCL for Arcsine Distribution

Soluble Lead Soluble Lead

 In this case, the top 0.15 m of soil would be expected to exhibit an average total lead concentration of 

The underlying soil would be expected to exhibit an average total lead concentration



Task Order Number: 07-129411-3C

Project Name: Route 60 KP 17.70-28.97 - Group 6

Project No.: 09100-06-111

EA 129411

DIAGRAM A DIAGRAM B

0 m 0 m

Total Lead - 95% UCL Total Lead - 95% UCL

278.50 mg/kg 23.24 mg/l 172.74 mg/kg 13.58 mg/l

0.15 m

0.3 m

Total Lead - 95% UCL Soluble Lead

62.71 mg/kg 3.54 mg/l

Total Lead - 95% UCL Soluble Lead

28.88 mg/kg 0.45 mg/l

0.6 m 0.6 m

DIAGRAM C

0 m

Total Lead - 90% UCL

123.08 mg/kg 9.05 mg/l

0.6 m

DIAGRAM A   --   Separate the top 0.15 m  of soil from the remaining underlying soil

DIAGRAM B   --   Separate the top 0.3 m  of soil from the remaining underlying soil

DIAGRAM C -- Treat the entire  section  as a single unit

DIAGRAMS NOT TO SCALE

278.5 mg/kg.

62.7 mg/kg.

Block Diagrams - One-Tailed 95% UCL for Arcsine Distribution

Soluble Lead Soluble Lead

 In this case, the top 0.15 m of soil would be expected to exhibit an average total lead concentration of 

The underlying soil would be expected to exhibit an average total lead concentration

The above diagrams show the total and predicted soluble lead concentrations in each grouping of soil 

depending on how the various levels of soil are segregated.   For instance, Diagram A shows a scenario 

where the top 0.15 m of soil is excavated and kept separate from the underlying soil.

Soluble Lead



Task Order Number: 07-129411-3C

Project Name: Route 60 KP 17.70/28.97

Project No.: 09100-06-111

EA 129411

Group 6

0 m

TCLP - 95% UCL

0.65 mg/l

0.6 m

The above diagrams show the 95% one-sided UCL TCLP concentrations in soil to a depth of approximately 0.6 m.

Block Diagram - One-Tailed 95% UCL for Arcsine Distribution



Task Order Number: 07-129411-3C

Project Name: Route 60 KP 17.70/28.97

Project No.: 09100-06-111

EA 129411

Group 6

0 m

WET-DI - 90% UCL

1.24 mg/l

0.6 m

The above diagrams show the 90% one-sided UCL WET-DI concentrations in soil to a depth of approximately 0.6 m.

Block Diagram - One-Tailed 90% UCL for Arcsine Distribution



Task Order Number: 07-129411-3C

Project Name: Route 60 KP 17.70-28.97 - Group 7

Project No.: 09100-06-111

EA 129411

DIAGRAM A DIAGRAM B

0 m 0 m

Total Lead - 90% UCL Total Lead - 90% UCL

191.67 mg/kg 15.31 mg/l 112.80 mg/kg 8.11 mg/l

0.15 m

0.30m

Total Lead - 90% UCL Soluble Lead

26.27 mg/kg 0.21 mg/l

Total Lead - 90% UCL Soluble Lead

13.94 mg/kg <0.25 mg/l

1.5m 1.5m

DIAGRAM C DIAGRAM D

0 m 0 m

Total Lead - 90% UCL

81.26 mg/kg 5.23 mg/l

Total Lead - 90% UCL

76.22 mg/kg 4.77 mg/l

0.60m

Total Lead - 90% UCL Soluble Lead

10.00 mg/kg <0.25 mg/l

1.5m 1.5m

DIAGRAM A   --   Separate the top 0.15 m  of soil from the remaining underlying soil

DIAGRAM B   --   Separate the top 0.30 m  of soil from the remaining underlying soil

DIAGRAM C -- Separate the top 0.60 m of soil from the remaining underlying soil

DIAGRAM D -- Treat the entire  section  as a single unit

DIAGRAMS NOT TO SCALE

191.7 mg/kg.

26.3 mg/kg.

The above diagrams show the total and predicted soluble lead concentrations in each grouping of soil 

depending on how the various levels of soil are segregated.   For instance, Diagram A shows a scenario 

where the top 0.15 m of soil is excavated and kept separate from the underlying soil.

 In this case, the top 0.15 m of soil would be expected to exhibit an average total lead concentration of 

The underlying soil would be expected to exhibit an average total lead concentration of

Soluble Lead

Block Diagrams - One-Tailed 90% UCL for Arcsine Distribution

Soluble Lead Soluble Lead

Soluble Lead



Task Order Number: 07-129411-3C

Project Name: Route 60 KP 17.70-28.97 - Group 7

Project No.: 09100-06-111

EA 129411

DIAGRAM A DIAGRAM B

0 m 0 m

Total Lead - 95% UCL Total Lead - 95% UCL

206.65 mg/kg 16.68 mg/l 121.24 mg/kg 8.88 mg/l

0.15 m

0.30m

Total Lead - 95% UCL Soluble Lead

28.29 mg/kg 0.39 mg/l

Total Lead - 95% UCL Soluble Lead

14.64 mg/kg <0.25 mg/l

1.5m 1.5m

DIAGRAM C DIAGRAM D

0 m 0 m

Total Lead - 95% UCL

87.22 mg/kg 5.77 mg/l

Total Lead - 95% UCL

81.80 mg/kg 5.28 mg/l

0.60m

Total Lead - 95% UCL Soluble Lead

9.74 mg/kg <0.25 mg/l

1.5m 1.5m

DIAGRAM A   --   Separate the top 0.15 m  of soil from the remaining underlying soil

DIAGRAM B   --   Separate the top 0.30 m  of soil from the remaining underlying soil

DIAGRAM C -- Separate the top 0.60 m of soil from the remaining underlying soil

DIAGRAM D -- Treat the entire  section  as a single unit

DIAGRAMS NOT TO SCALE

206.7 mg/kg.

28.3 mg/kg.

The above diagrams show the total and predicted soluble lead concentrations in each grouping of soil 

depending on how the various levels of soil are segregated.   For instance, Diagram A shows a scenario 

where the top 0.15 m of soil is excavated and kept separate from the underlying soil.

 In this case, the top 0.15 m of soil would be expected to exhibit an average total lead concentration of 

The underlying soil would be expected to exhibit an average total lead concentration

Soluble Lead

Block Diagrams - One-Tailed 95% UCL for Arcsine Distribution

Soluble Lead Soluble Lead

Soluble Lead



Task Order Number: 07-129411-3C

Project Name: Route 60 KP 17.70/28.97

Project No.: 09100-06-111

EA 129411

Group 7

0 m

TCLP - 95% UCL

0.37 mg/l

1.5 m

The above diagrams show the 95% one-sided UCL TCLP concentrations in soil to a depth of approximately 1.5 m.

Block Diagram - One-Tailed 95% UCL for Arcsine Distribution



Task Order Number: 07-129411-3C

Project Name: Route 60 KP 17.70/28.97

Project No.: 09100-06-111

EA 129411

Group 7

0 m

WET-DI - 90% UCL

0.39 mg/l

0.6 m

The above diagrams show the 90% one-sided UCL WET-DI concentrations in soil to a depth of approximately 0.6 m.

Block Diagram - One-Tailed 90% UCL for Arcsine Distribution



Task Order Number: 07-129411-3C

Project Name: Route 60 KP 17.70-28.97 - Group 8

Project No.: 09100-06-111

EA 129411

DIAGRAM A DIAGRAM B

0 m 0 m

Total Lead - 90% UCL Total Lead - 90% UCL

1232.83 mg/kg 96.70 mg/l 734.18 mg/kg 57.86 mg/l

0.15 m

0.30m

Total Lead - 90% UCL Soluble Lead

207.52 mg/kg 16.83 mg/l

Total Lead - 90% UCL Soluble Lead

191.83 mg/kg 15.61 mg/l

1.5m 1.5m

DIAGRAM C DIAGRAM D

0 m 0 m

Total Lead - 90% UCL

539.23 mg/kg 42.67 mg/l

Total Lead - 90% UCL

473.00 mg/kg 37.51 mg/l

0.60m

Total Lead - 90% UCL Soluble Lead

259.08 mg/kg 20.85 mg/l

1.5m 1.5m

DIAGRAM A   --   Separate the top 0.15 m  of soil from the remaining underlying soil

DIAGRAM B   --   Separate the top 0.30 m  of soil from the remaining underlying soil

DIAGRAM C -- Separate the top 0.60 m of soil from the remaining underlying soil

DIAGRAM D -- Treat the entire  section  as a single unit

DIAGRAMS NOT TO SCALE

1232.8 mg/kg.

207.5 mg/kg.

Block Diagrams - One-Tailed 90% UCL for Arcsine Distribution

Soluble Lead Soluble Lead

Soluble Lead

Soluble Lead

The above diagrams show the total and predicted soluble lead concentrations in each grouping of soil 

depending on how the various levels of soil are segregated.   For instance, Diagram A shows a scenario 

where the top 0.15 m of soil is excavated and kept separate from the underlying soil.

 In this case, the top 0.15 m of soil would be expected to exhibit an average total lead concentration of 

The underlying soil would be expected to exhibit an average total lead concentration of



Task Order Number: 07-129411-3C

Project Name: Route 60 KP 17.70-28.97 - Group 8

Project No.: 09100-06-111

EA 129411

DIAGRAM A DIAGRAM B

0 m 0 m

Total Lead - 95% UCL Total Lead - 95% UCL

1316.48 mg/kg 103.22 mg/l 780.59 mg/kg 61.47 mg/l

0.15 m

0.30m

Total Lead - 95% UCL Soluble Lead

218.17 mg/kg 17.66 mg/l

Total Lead - 95% UCL Soluble Lead

204.53 mg/kg 16.60 mg/l

1.5m 1.5m

DIAGRAM C DIAGRAM D

0 m 0 m

Total Lead - 95% UCL

571.36 mg/kg 45.17 mg/l

Total Lead - 95% UCL

500.14 mg/kg 39.62 mg/l

0.60m

Total Lead - 95% UCL Soluble Lead

287.80 mg/kg 23.08 mg/l

1.5m 1.5m

DIAGRAM A   --   Separate the top 0.15 m  of soil from the remaining underlying soil

DIAGRAM B   --   Separate the top 0.30 m  of soil from the remaining underlying soil

DIAGRAM C -- Separate the top 0.60 m of soil from the remaining underlying soil

DIAGRAM D -- Treat the entire  section  as a single unit

DIAGRAMS NOT TO SCALE

1316.5 mg/kg.

218.2 mg/kg.

Soluble Lead

Soluble Lead

The above diagrams show the total and predicted soluble lead concentrations in each grouping of soil 

depending on how the various levels of soil are segregated.   For instance, Diagram A shows a scenario 

where the top 0.15 m of soil is excavated and kept separate from the underlying soil.

 In this case, the top 0.15 m of soil would be expected to exhibit an average total lead concentration of 

The underlying soil would be expected to exhibit an average total lead concentration

Soluble Lead

Block Diagrams - One-Tailed 95% UCL for Arcsine Distribution

Soluble Lead



Task Order Number: 07-129411-3C

Project Name: Route 60 KP 17.70/28.97

Project No.: 09100-06-111

EA 129411

Group 8

0 m

TCLP - 95% UCL

14.90 mg/l

1.5 m

The above diagrams show the 95% one-sided UCL TCLP concentrations in soil to a depth of approximately 1.5 m.

Block Diagram - One-Tailed 95% UCL for Arcsine Distribution



Task Order Number: 07-129411-3C

Project Name: Route 60 KP 17.70/28.97

Project No.: 09100-06-111

EA 129411

Group 8

0 m

WET-DI - 90% UCL

0.55 mg/l

0.6 m

The above diagrams show the 90% one-sided UCL WET-DI concentrations in soil to a depth of approximately 0.6 m.

Block Diagram - One-Tailed 90% UCL for Arcsine Distribution



Task Order Number: 07-129411-3C

Project Name: Route 60 KP 17.70-28.97 - Group 9

Project No.: 09100-06-111

EA 129411

DIAGRAM A DIAGRAM B

0 m 0 m

Total Lead - 90% UCL Total Lead - 90% UCL

519.53 mg/kg 41.13 mg/l 301.07 mg/kg 24.12 mg/l

0.15 m

0.30m

Total Lead - 90% UCL Soluble Lead

84.41 mg/kg 7.24 mg/l

Total Lead - 90% UCL Soluble Lead

97.00 mg/kg 8.22 mg/l

1.5m 1.5m

DIAGRAM C DIAGRAM D

0 m 0 m

Total Lead - 90% UCL

225.25 mg/kg 18.21 mg/l

Total Lead - 90% UCL

192.33 mg/kg 15.65 mg/l

0.60m

Total Lead - 90% UCL Soluble Lead

84.78 mg/kg 7.27 mg/l

1.5m 1.5m

DIAGRAM A   --   Separate the top 0.15 m  of soil from the remaining underlying soil

DIAGRAM B   --   Separate the top 0.30 m  of soil from the remaining underlying soil

DIAGRAM C -- Separate the top 0.60 m of soil from the remaining underlying soil

DIAGRAM D -- Treat the entire  section  as a single unit

DIAGRAMS NOT TO SCALE

519.5 mg/kg.

84.4 mg/kg.

Block Diagrams - One-Tailed 90% UCL for Arcsine Distribution

Soluble Lead Soluble Lead

Soluble Lead

Soluble Lead

The above diagrams show the total and predicted soluble lead concentrations in each grouping of soil 

depending on how the various levels of soil are segregated.   For instance, Diagram A shows a scenario 

where the top 0.15 m of soil is excavated and kept separate from the underlying soil.

 In this case, the top 0.15 m of soil would be expected to exhibit an average total lead concentration of 

The underlying soil would be expected to exhibit an average total lead concentration of



Task Order Number: 07-129411-3C

Project Name: Route 60 KP 17.70-28.97 - Group 9

Project No.: 09100-06-111

EA 129411

DIAGRAM A DIAGRAM B

0 m 0 m

Total Lead - 95% UCL Total Lead - 95% UCL

560.59 mg/kg 44.33 mg/l 324.31 mg/kg 25.93 mg/l

0.15 m

0.30m

Total Lead - 95% UCL Soluble Lead

90.22 mg/kg 7.69 mg/l

Total Lead - 95% UCL Soluble Lead

105.68 mg/kg 8.90 mg/l

1.5m 1.5m

DIAGRAM C DIAGRAM D

0 m 0 m

Total Lead - 95% UCL

241.41 mg/kg 19.47 mg/l

Total Lead - 95% UCL

205.51 mg/kg 16.67 mg/l

0.60m

Total Lead - 95% UCL Soluble Lead

92.41 mg/kg 7.86 mg/l

1.5m 1.5m

DIAGRAM A   --   Separate the top 0.15 m  of soil from the remaining underlying soil

DIAGRAM B   --   Separate the top 0.30 m  of soil from the remaining underlying soil

DIAGRAM C -- Separate the top 0.60 m of soil from the remaining underlying soil

DIAGRAM D -- Treat the entire  section  as a single unit

DIAGRAMS NOT TO SCALE

560.6 mg/kg.

90.2 mg/kg.

Soluble Lead

Soluble Lead

The above diagrams show the total and predicted soluble lead concentrations in each grouping of soil 

depending on how the various levels of soil are segregated.   For instance, Diagram A shows a scenario 

where the top 0.15 m of soil is excavated and kept separate from the underlying soil.

 In this case, the top 0.15 m of soil would be expected to exhibit an average total lead concentration of 

The underlying soil would be expected to exhibit an average total lead concentration

Soluble Lead

Block Diagrams - One-Tailed 95% UCL for Arcsine Distribution

Soluble Lead



Task Order Number: 07-129411-3C

Project Name: Route 60 KP 17.70/28.97

Project No.: 09100-06-111

EA 129411

Group 9

0 m

TCLP - 95% UCL

3.52 mg/l

1.5 m

The above diagrams show the 95% one-sided UCL TCLP concentrations in soil to a depth of approximately 1.5 m.

Block Diagram - One-Tailed 95% UCL for Arcsine Distribution



Task Order Number: 07-129411-3C

Project Name: Route 60 KP 17.70/28.97

Project No.: 09100-06-111

EA 129411

Group 9

0 m

WET-DI - 90% UCL

0.42 mg/l

1.5 m

The above diagrams show the 90% one-sided UCL WET-DI concentrations in soil to a depth of approximately 1.5 m.

Block Diagram - One-Tailed 90% UCL for Arcsine Distribution



Task Order Number: 07-129411-3C

Project Name: Route 60 KP 17.70-28.97 - Group 10

Project No.: 09100-06-111

EA 129411

DIAGRAM A DIAGRAM B

0 m 0 m

Total Lead - 90% UCL Total Lead - 90% UCL

1265.15 mg/kg 99.22 mg/l 770.26 mg/kg 60.67 mg/l

0.15 m

0.30m

Total Lead - 90% UCL Soluble Lead

169.32 mg/kg 13.85 mg/l

Total Lead - 90% UCL Soluble Lead

82.78 mg/kg 7.11 mg/l

1.5m 1.5m

DIAGRAM C DIAGRAM D

0 m 0 m

Total Lead - 90% UCL

559.66 mg/kg 44.26 mg/l

Total Lead - 90% UCL

490.85 mg/kg 38.90 mg/l

0.60m

Total Lead - 90% UCL Soluble Lead

65.72 mg/kg 5.78 mg/l

1.5m 1.5m

DIAGRAM A   --   Separate the top 0.15 m  of soil from the remaining underlying soil

DIAGRAM B   --   Separate the top 0.30 m  of soil from the remaining underlying soil

DIAGRAM C -- Separate the top 0.60 m of soil from the remaining underlying soil

DIAGRAM D -- Treat the entire  section  as a single unit

DIAGRAMS NOT TO SCALE

1265.1 mg/kg.

169.3 mg/kg.

The above diagrams show the total and predicted soluble lead concentrations in each grouping of soil 

depending on how the various levels of soil are segregated.   For instance, Diagram A shows a scenario 

where the top 0.15 m of soil is excavated and kept separate from the underlying soil.

 In this case, the top 0.15 m of soil would be expected to exhibit an average total lead concentration of 

The underlying soil would be expected to exhibit an average total lead concentration of

Soluble Lead

Block Diagrams - One-Tailed 90% UCL for Arcsine Distribution

Soluble Lead Soluble Lead

Soluble Lead



Task Order Number: 07-129411-3C

Project Name: Route 60 KP 17.70-28.97 - Group 10

Project No.: 09100-06-111

EA 129411

DIAGRAM A DIAGRAM B

0 m 0 m

Total Lead - 95% UCL Total Lead - 95% UCL

1360.48 mg/kg 106.64 mg/l 829.62 mg/kg 65.29 mg/l

0.15 m

0.30m

Total Lead - 95% UCL Soluble Lead

183.63 mg/kg 14.97 mg/l

Total Lead - 95% UCL Soluble Lead

89.41 mg/kg 7.63 mg/l

1.5m 1.5m

DIAGRAM C DIAGRAM D

0 m 0 m

Total Lead - 95% UCL

603.05 mg/kg 47.64 mg/l

Total Lead - 95% UCL

529.06 mg/kg 41.88 mg/l

0.60m

Total Lead - 95% UCL Soluble Lead

73.06 mg/kg 6.35 mg/l

1.5m 1.5m

DIAGRAM A   --   Separate the top 0.15 m  of soil from the remaining underlying soil

DIAGRAM B   --   Separate the top 0.30 m  of soil from the remaining underlying soil

DIAGRAM C -- Separate the top 0.60 m of soil from the remaining underlying soil

DIAGRAM D -- Treat the entire  section  as a single unit

DIAGRAMS NOT TO SCALE

1360.5 mg/kg.

183.6 mg/kg.

The above diagrams show the total and predicted soluble lead concentrations in each grouping of soil 

depending on how the various levels of soil are segregated.   For instance, Diagram A shows a scenario 

where the top 0.15 m of soil is excavated and kept separate from the underlying soil.

 In this case, the top 0.15 m of soil would be expected to exhibit an average total lead concentration of 

The underlying soil would be expected to exhibit an average total lead concentration

Soluble Lead

Block Diagrams - One-Tailed 95% UCL for Arcsine Distribution

Soluble Lead Soluble Lead

Soluble Lead



Task Order Number: 07-129411-3C

Project Name: Route 60 KP 17.70/28.97

Project No.: 09100-06-111

EA 129411

Group 10

0 m

TCLP - 95% UCL

10.41 mg/l

1.5 m

The above diagrams show the 95% one-sided UCL TCLP concentrations in soil to a depth of approximately 1.5 m.

Block Diagram - One-Tailed 95% UCL for Arcsine Distribution



Task Order Number: 07-129411-3C

Project Name: Route 60 KP 17.70/28.97

Project No.: 09100-06-111

EA 129411

Group 10

0 m

WET-DI - 90% UCL

0.47 mg/l

1.5 m

The above diagrams show the 90% one-sided UCL WET-DI concentrations in soil to a depth of approximately 1.5 m.

Block Diagram - One-Tailed 90% UCL for Arcsine Distribution



Task Order Number: 07-129411-3C

Project Name: Route 60 KP 17.70-28.97 - Group 11

Project No.: 09100-06-111

EA 129411

DIAGRAM A DIAGRAM B

0 m 0 m

Total Lead - 90% UCL Total Lead - 90% UCL

599.24 mg/kg 47.34 mg/l 364.04 mg/kg 29.02 mg/l

0.15 m

0.30m

Total Lead - 90% UCL Soluble Lead

62.55 mg/kg 5.54 mg/l

Total Lead - 90% UCL Soluble Lead

31.79 mg/kg 3.14 mg/l

1.5m 1.5m

DIAGRAM C DIAGRAM D

0 m 0 m

Total Lead - 90% UCL

267.34 mg/kg 21.49 mg/l

Total Lead - 90% UCL

223.33 mg/kg 18.06 mg/l

0.60m

Total Lead - 90% UCL Soluble Lead

16.20 mg/kg 1.92 mg/l

1.5m 1.5m

DIAGRAM A   --   Separate the top 0.15 m  of soil from the remaining underlying soil

DIAGRAM B   --   Separate the top 0.30 m  of soil from the remaining underlying soil

DIAGRAM C -- Separate the top 0.60 m of soil from the remaining underlying soil

DIAGRAM D -- Treat the entire  section  as a single unit

DIAGRAMS NOT TO SCALE

599.2 mg/kg.

62.5 mg/kg.

The above diagrams show the total and predicted soluble lead concentrations in each grouping of soil 

depending on how the various levels of soil are segregated.   For instance, Diagram A shows a scenario 

where the top 0.15 m of soil is excavated and kept separate from the underlying soil.

 In this case, the top 0.15 m of soil would be expected to exhibit an average total lead concentration of 

The underlying soil would be expected to exhibit an average total lead concentration of

Soluble Lead

Block Diagrams - One-Tailed 90% UCL for Arcsine Distribution

Soluble Lead Soluble Lead

Soluble Lead



Task Order Number: 07-129411-3C

Project Name: Route 60 KP 17.70-28.97 - Group 11

Project No.: 09100-06-111

EA 129411

DIAGRAM A DIAGRAM B

0 m 0 m

Total Lead - 95% UCL Total Lead - 95% UCL

650.11 mg/kg 51.31 mg/l 396.90 mg/kg 31.58 mg/l

0.15 m

0.30m

Total Lead - 95% UCL Soluble Lead

68.42 mg/kg 5.99 mg/l

Total Lead - 95% UCL Soluble Lead

35.45 mg/kg 3.42 mg/l

1.5m 1.5m

DIAGRAM C DIAGRAM D

0 m 0 m

Total Lead - 95% UCL

291.78 mg/kg 23.39 mg/l

Total Lead - 95% UCL

243.93 mg/kg 19.67 mg/l

0.60m

Total Lead - 95% UCL Soluble Lead

18.22 mg/kg 2.08 mg/l

1.5m 1.5m

DIAGRAM A   --   Separate the top 0.15 m  of soil from the remaining underlying soil

DIAGRAM B   --   Separate the top 0.30 m  of soil from the remaining underlying soil

DIAGRAM C -- Separate the top 0.60 m of soil from the remaining underlying soil

DIAGRAM D -- Treat the entire  section  as a single unit

DIAGRAMS NOT TO SCALE

650.1 mg/kg.

68.4 mg/kg.

The above diagrams show the total and predicted soluble lead concentrations in each grouping of soil 

depending on how the various levels of soil are segregated.   For instance, Diagram A shows a scenario 

where the top 0.15 m of soil is excavated and kept separate from the underlying soil.

 In this case, the top 0.15 m of soil would be expected to exhibit an average total lead concentration of 

The underlying soil would be expected to exhibit an average total lead concentration

Soluble Lead

Block Diagrams - One-Tailed 95% UCL for Arcsine Distribution

Soluble Lead Soluble Lead

Soluble Lead



Task Order Number: 07-129411-3C

Project Name: Route 60 KP 17.70/28.97

Project No.: 09100-06-111

EA 129411

Group 11

0 m

TCLP - 95% UCL

3.57 mg/l

1.5 m

The above diagrams show the 95% one-sided UCL TCLP concentrations in soil to a depth of approximately 1.5 m.

Block Diagram - One-Tailed 95% UCL for Arcsine Distribution



Task Order Number: 07-129411-3C

Project Name: Route 60 KP 17.70/28.97

Project No.: 09100-06-111

EA 129411

Group 11

0 m

WET-DI - 90% UCL

0.18 mg/l

1.5 m

The above diagrams show the 90% one-sided UCL WET-DI concentrations in soil to a depth of approximately 1.5 m.

Block Diagram - One-Tailed 90% UCL for Arcsine Distribution



Task Order Number: 07-129411-3C

Project Name: Route 60 KP 17.70-28.97 - Group 12

Project No.: 09100-06-111

EA 129411

DIAGRAM A DIAGRAM B

0 m 0 m

Total Lead - 90% UCL Total Lead - 90% UCL

340.22 mg/kg 27.17 mg/l 238.91 mg/kg 19.27 mg/l

0.15 m

0.3 m

Total Lead - 90% UCL Soluble Lead

109.91 mg/kg 9.23 mg/l

Total Lead - 90% UCL Soluble Lead

34.25 mg/kg 3.33 mg/l

0.6 m 0.6 m

DIAGRAM C

0 m

Total Lead - 90% UCL

175.47 mg/kg 14.33 mg/l

0.6 m

DIAGRAM A   -- Separate the top 0.15 m  of soil from the remaining underlying soil

DIAGRAM B   -- Separate the top 0.3 m  of soil from the remaining underlying soil

DIAGRAM C -- Treat the entire  section  as a single unit

DIAGRAMS NOT TO SCALE

340.2 mg/kg.

109.9 mg/kg.

 In this case, the top 0.15 m of soil would be expected to exhibit an average total lead concentration of 

The underlying soil would be expected to exhibit an average total lead concentration

Block Diagrams - One-Tailed 90% UCL for Arcsine Distribution

Soluble Lead Soluble Lead

Soluble Lead

The above diagrams show the total and predicted soluble lead concentrations in each grouping of soil 

depending on how the various levels of soil are segregated.   For instance, Diagram A shows a scenario 

where the top 0.15 m of soil is excavated and kept separate from the underlying soil.



Task Order Number: 07-129411-3C

Project Name: Route 60 KP 17.70-28.97 - Group 12

Project No.: 09100-06-111

EA 129411

DIAGRAM A DIAGRAM B

0 m 0 m

Total Lead - 95% UCL Total Lead - 95% UCL

354.31 mg/kg 28.26 mg/l 251.10 mg/kg 20.22 mg/l

0.15 m

0.3 m

Total Lead - 95% UCL Soluble Lead

120.62 mg/kg 10.06 mg/l

Total Lead - 95% UCL Soluble Lead

36.31 mg/kg 3.49 mg/l

0.6 m 0.6 m

DIAGRAM C

0 m

Total Lead - 90% UCL

184.60 mg/kg 15.04 mg/l

0.6 m

DIAGRAM A   --   Separate the top 0.15 m  of soil from the remaining underlying soil

DIAGRAM B   --   Separate the top 0.3 m  of soil from the remaining underlying soil

DIAGRAM C -- Treat the entire  section  as a single unit

DIAGRAMS NOT TO SCALE

354.3 mg/kg.

120.6 mg/kg.

 In this case, the top 0.15 m of soil would be expected to exhibit an average total lead concentration of 

The underlying soil would be expected to exhibit an average total lead concentration

The above diagrams show the total and predicted soluble lead concentrations in each grouping of soil 

depending on how the various levels of soil are segregated.   For instance, Diagram A shows a scenario 

where the top 0.15 m of soil is excavated and kept separate from the underlying soil.

Soluble Lead

Block Diagrams - One-Tailed 95% UCL for Arcsine Distribution

Soluble Lead Soluble Lead



Task Order Number: 07-129411-3C

Project Name: Route 60 KP 17.70/28.97

Project No.: 09100-06-111

EA 129411

Group 12

0 m

TCLP - 95% UCL

1.45 mg/l

0.6 m

The above diagrams show the 95% one-sided UCL TCLP concentrations in soil to a depth of approximately 0.6 m.



Task Order Number: 07-129411-3C

Project Name: Route 60 KP 17.70/28.97

Project No.: 09100-06-111

EA 129411

Group 12

0 m

WET-DI - 90% UCL

0.17 mg/l

1.5 m

The above diagrams show the 90% one-sided UCL WET-DI concentrations in soil to a depth of approximately 1.5 m.

Block Diagram - One-Tailed 90% UCL for Arcsine Distribution



Task Order Number: 07-129411-3C

Project Name: Route 60 KP 17.70-28.97 - Bridge 1

Project No.: 09100-06-111

EA 129411

DIAGRAM A DIAGRAM B

0 m 0 m

Total Lead - 90% UCL Total Lead - 90% UCL

NA mg/kg NA mg/l 165.31 mg/kg 12.90 mg/l

0.15 m

0.30m

Total Lead - 90% UCL Soluble Lead

14.42 mg/kg <0.25 mg/l

Total Lead - 90% UCL Soluble Lead

15.00 mg/kg <0.25 mg/l

1.5m 1.5m

DIAGRAM C DIAGRAM D

0 m 0 m

Total Lead - 90% UCL

119.35 mg/kg 8.71 mg/l

Total Lead - 90% UCL

93.80 mg/kg 6.37 mg/l

0.60m

Total Lead - 90% UCL Soluble Lead

15.00 mg/kg <0.25 mg/l

1.5m 1.5m

DIAGRAM A   --   Separate the top 0.15 m  of soil from the remaining underlying soil

DIAGRAM B   --   Separate the top 0.30 m  of soil from the remaining underlying soil

DIAGRAM C -- Separate the top 0.60 m of soil from the remaining underlying soil

DIAGRAM D -- Treat the entire  section  as a single unit

DIAGRAMS NOT TO SCALE

NA mg/kg.

14.4 mg/kg.

Note: NA = Insufficient number of samples to provide accurate statistics

The above diagrams show the total and predicted soluble lead concentrations in each grouping of soil 

depending on how the various levels of soil are segregated.   For instance, Diagram A shows a scenario 

where the top 0.15 m of soil is excavated and kept separate from the underlying soil.

 In this case, the top 0.15 m of soil would be expected to exhibit an average total lead concentration of 

The underlying soil would be expected to exhibit an average total lead concentration 

Soluble Lead

Block Diagrams - One-Tailed 90% UCL for Arcsine Distribution

Soluble Lead Soluble Lead

Soluble Lead



Task Order Number: 07-129411-3C

Project Name: Route 60 KP 17.70-28.97 - Bridge 1

Project No.: 09100-06-111

EA 129411

DIAGRAM A DIAGRAM B

0 m 0 m

Total Lead - 95% UCL Total Lead - 95% UCL

NA mg/kg NA mg/l 184.34 mg/kg 14.64 mg/l

0.15 m

0.30m

Total Lead - 95% UCL Soluble Lead

14.78 mg/kg <0.25 mg/l

Total Lead - 95% UCL Soluble Lead

14.64 mg/kg <0.25 mg/l

1.5m 1.5m

DIAGRAM C DIAGRAM D

0 m 0 m

Total Lead - 95% UCL

138.35 mg/kg 10.44 mg/l

Total Lead - 95% UCL

108.37 mg/kg 7.70 mg/l

0.60m

Total Lead - 95% UCL Soluble Lead

15.00 mg/kg <0.25 mg/l

1.5m 1.5m

DIAGRAM A   --   Separate the top 0.15 m  of soil from the remaining underlying soil

DIAGRAM B   --   Separate the top 0.30 m  of soil from the remaining underlying soil

DIAGRAM C -- Separate the top 0.60 m of soil from the remaining underlying soil

DIAGRAM D -- Treat the entire  section  as a single unit

DIAGRAMS NOT TO SCALE

NA mg/kg.

14.8 mg/kg.

Note: NA = Insufficient number of samples to provide accurate statistics

The above diagrams show the total and predicted soluble lead concentrations in each grouping of soil 

depending on how the various levels of soil are segregated.   For instance, Diagram A shows a scenario 

where the top 0.15 m of soil is excavated and kept separate from the underlying soil.

 In this case, the top 0.15 m of soil would be expected to exhibit an average total lead concentration of 

The underlying soil would be expected to exhibit an average total lead concentratio

Soluble Lead

Block Diagrams - One-Tailed 95% UCL for Arcsine Distribution

Soluble Lead Soluble Lead

Soluble Lead



Task Order Number: 07-129411-3C

Project Name: Route 60 KP 17.70-28.97 - Bridge 2

Project No.: 09100-06-111

EA 129411

DIAGRAM A DIAGRAM B

0 m 0 m

Total Lead - 90% UCL Total Lead - 90% UCL

64.22 mg/kg 3.67 mg/l 43.27 mg/kg 1.76 mg/l

0.15 m

0.30m

Total Lead - 90% UCL Soluble Lead

19.96 mg/kg <0.25 mg/l

Total Lead - 90% UCL Soluble Lead

23.78 mg/kg <0.25 mg/l

1.5m 1.5m

DIAGRAM C DIAGRAM D

0 m 0 m

Total Lead - 90% UCL

34.14 mg/kg 0.93 mg/l

Total Lead - 90% UCL

30.59 mg/kg 0.60 mg/l

0.60m

Total Lead - 90% UCL Soluble Lead

1.94 mg/kg <0.25 mg/l

1.5m 1.5m

DIAGRAM A   --   Separate the top 0.15 m  of soil from the remaining underlying soil

DIAGRAM B   --   Separate the top 0.30 m  of soil from the remaining underlying soil

DIAGRAM C -- Separate the top 0.60 m of soil from the remaining underlying soil

DIAGRAM D -- Treat the entire  section  as a single unit

DIAGRAMS NOT TO SCALE

64.2 mg/kg.

20.0 mg/kg.

Block Diagrams - One-Tailed 90% UCL for Arcsine Distribution

Soluble Lead Soluble Lead

Soluble Lead

Soluble Lead

The above diagrams show the total and predicted soluble lead concentrations in each grouping of soil 

depending on how the various levels of soil are segregated.   For instance, Diagram A shows a scenario 

where the top 0.15 m of soil is excavated and kept separate from the underlying soil.

 In this case, the top 0.15 m of soil would be expected to exhibit an average total lead concentration of 

The underlying soil would be expected to exhibit an average total lead concentration 



Task Order Number: 07-129411-3C

Project Name: Route 60 KP 17.70-28.97 - Bridge 2

Project No.: 09100-06-111

EA 129411

DIAGRAM A DIAGRAM B

0 m 0 m

Total Lead - 95% UCL Total Lead - 95% UCL

68.74 mg/kg 4.09 mg/l 47.63 mg/kg 2.16 mg/l

0.15 m

0.30m

Total Lead - 95% UCL Soluble Lead

21.85 mg/kg <0.25 mg/l

Total Lead - 95% UCL Soluble Lead

26.87 mg/kg 0.26 mg/l

1.5m 1.5m

DIAGRAM C DIAGRAM D

0 m 0 m

Total Lead - 95% UCL

37.30 mg/kg 1.22 mg/l

Total Lead - 95% UCL

33.38 mg/kg 0.86 mg/l

0.60m

Total Lead - 95% UCL Soluble Lead

-10.03 mg/kg <0.25 mg/l

1.5m 1.5m

DIAGRAM A   --   Separate the top 0.15 m  of soil from the remaining underlying soil

DIAGRAM B   --   Separate the top 0.30 m  of soil from the remaining underlying soil

DIAGRAM C -- Separate the top 0.60 m of soil from the remaining underlying soil

DIAGRAM D -- Treat the entire  section  as a single unit

DIAGRAMS NOT TO SCALE

68.7 mg/kg.

21.9 mg/kg.

Soluble Lead

Soluble Lead

The above diagrams show the total and predicted soluble lead concentrations in each grouping of soil 

depending on how the various levels of soil are segregated.   For instance, Diagram A shows a scenario 

where the top 0.15 m of soil is excavated and kept separate from the underlying soil.

 In this case, the top 0.15 m of soil would be expected to exhibit an average total lead concentration of 

The underlying soil would be expected to exhibit an average total lead concentratio

Soluble Lead

Block Diagrams - One-Tailed 95% UCL for Arcsine Distribution

Soluble Lead



Task Order Number: 07-129411-3C

Project Name: Route 60 KP 17.70/28.97

Project No.: 09100-06-111

EA 129411

Bridge 2

0 m

TCLP - 95% UCL

0.13 mg/l

1.5 m

The above diagrams show the 95% one-sided UCL TCLP concentrations in soil to a depth of approximately 1.5 m.

Block Diagram - One-Tailed 95% UCL for Arcsine Distribution



Task Order Number: 07-129411-3C

Project Name: Route 60 KP 17.70-28.97 - Bridge 3

Project No.: 09100-06-111

EA 129411

DIAGRAM A DIAGRAM B

0 m 0 m

Total Lead - 90% UCL Total Lead - 90% UCL

448.34 mg/kg 36.64 mg/l 256.38 mg/kg 19.72 mg/l

0.15 m

0.30m

Total Lead - 90% UCL Soluble Lead

27.73 mg/kg <0.25 mg/l

Total Lead - 90% UCL Soluble Lead

25.95 mg/kg <0.25 mg/l

1.5m 1.5m

DIAGRAM C DIAGRAM D

0 m 0 m

Total Lead - 90% UCL

178.36 mg/kg 12.85 mg/l

Total Lead - 90% UCL

137.36 mg/kg 9.24 mg/l

0.60m

Total Lead - 90% UCL Soluble Lead

28.65 mg/kg <0.25 mg/l

1.5m 1.5m

DIAGRAM A   --   Separate the top 0.15 m  of soil from the remaining underlying soil

DIAGRAM B   --   Separate the top 0.30 m  of soil from the remaining underlying soil

DIAGRAM C -- Separate the top 0.60 m of soil from the remaining underlying soil

DIAGRAM D -- Treat the entire  section  as a single unit

DIAGRAMS NOT TO SCALE

448.3 mg/kg.

27.7 mg/kg.

Block Diagrams - One-Tailed 90% UCL for Arcsine Distribution

Soluble Lead Soluble Lead

Soluble Lead

Soluble Lead

The above diagrams show the total and predicted soluble lead concentrations in each grouping of soil 

depending on how the various levels of soil are segregated.   For instance, Diagram A shows a scenario 

where the top 0.15 m of soil is excavated and kept separate from the underlying soil.

 In this case, the top 0.15 m of soil would be expected to exhibit an average total lead concentration of 

The underlying soil would be expected to exhibit an average total lead concentration of



Task Order Number: 07-129411-3C

Project Name: Route 60 KP 17.70-28.97 - Bridge 3

Project No.: 09100-06-111

EA 129411

DIAGRAM A DIAGRAM B

0 m 0 m

Total Lead - 95% UCL Total Lead - 95% UCL

496.16 mg/kg 40.85 mg/l 295.08 mg/kg 23.13 mg/l

0.15 m

0.30m

Total Lead - 95% UCL Soluble Lead

29.82 mg/kg <0.25 mg/l

Total Lead - 95% UCL Soluble Lead

28.46 mg/kg <0.25 mg/l

1.5m 1.5m

DIAGRAM C DIAGRAM D

0 m 0 m

Total Lead - 95% UCL

204.31 mg/kg 15.14 mg/l

Total Lead - 95% UCL

156.67 mg/kg 10.94 mg/l

0.60m

Total Lead - 95% UCL Soluble Lead

31.31 mg/kg <0.25 mg/l

1.5m 1.5m

DIAGRAM A   --   Separate the top 0.15 m  of soil from the remaining underlying soil

DIAGRAM B   --   Separate the top 0.30 m  of soil from the remaining underlying soil

DIAGRAM C -- Separate the top 0.60 m of soil from the remaining underlying soil

DIAGRAM D -- Treat the entire  section  as a single unit

DIAGRAMS NOT TO SCALE

496.2 mg/kg.

29.8 mg/kg.

Soluble Lead

Soluble Lead

The above diagrams show the total and predicted soluble lead concentrations in each grouping of soil 

depending on how the various levels of soil are segregated.   For instance, Diagram A shows a scenario 

where the top 0.15 m of soil is excavated and kept separate from the underlying soil.

 In this case, the top 0.15 m of soil would be expected to exhibit an average total lead concentration of 

The underlying soil would be expected to exhibit an average total lead concentration

Soluble Lead

Block Diagrams - One-Tailed 95% UCL for Arcsine Distribution

Soluble Lead



Task Order Number: 07-129411-3C

Project Name: Route 60 KP 17.70/28.97

Project No.: 09100-06-111

EA 129411

Bridge 3

0 m

TCLP - 95% UCL

2.69 mg/l

1.5 m

The above diagrams show the 95% one-sided UCL TCLP concentrations in soil to a depth of approximately 1.5 m.

Block Diagram - One-Tailed 95% UCL for Arcsine Distribution



Task Order Number: 07-129411-3C

Project Name: Route 60 KP 17.70/28.97

Project No.: 09100-06-111

EA 129411

Bridge 3

0 m

WET-DI - 90% UCL

0.11 mg/l

1.5 m

The above diagrams show the 90% one-sided UCL WET-DI concentrations in soil to a depth of approximately 1.5 m.

Block Diagram - One-Tailed 90% UCL for Arcsine Distribution



Task Order Number: 07-129411-3C

Project Name: Route 60 KP 17.70-28.97 - Bridge 4

Project No.: 09100-06-111

EA 129411

DIAGRAM A DIAGRAM B

0 m 0 m

Total Lead - 90% UCL Total Lead - 90% UCL

129.71 mg/kg 7.35 mg/l 82.18 mg/kg 5.07 mg/l

0.15 m

0.30m

Total Lead - 90% UCL Soluble Lead

12.87 mg/kg 1.75 mg/l

Total Lead - 90% UCL Soluble Lead

16.37 mg/kg 1.91 mg/l

1.5m 1.5m

DIAGRAM C DIAGRAM D

0 m 0 m

Total Lead - 90% UCL

58.41 mg/kg 3.93 mg/l

Total Lead - 90% UCL

46.87 mg/kg 3.38 mg/l

0.60m

Total Lead - 90% UCL Soluble Lead

26.51 mg/kg 2.40 mg/l

1.5m 1.5m

DIAGRAM A   --   Separate the top 0.15 m  of soil from the remaining underlying soil

DIAGRAM B   --   Separate the top 0.30 m  of soil from the remaining underlying soil

DIAGRAM C -- Separate the top 0.60 m of soil from the remaining underlying soil

DIAGRAM D -- Treat the entire  section  as a single unit

DIAGRAMS NOT TO SCALE

129.7 mg/kg.

12.9 mg/kg.

Block Diagrams - One-Tailed 90% UCL for Arcsine Distribution

Soluble Lead Soluble Lead

Soluble Lead

Soluble Lead

The above diagrams show the total and predicted soluble lead concentrations in each grouping of soil 

depending on how the various levels of soil are segregated.   For instance, Diagram A shows a scenario 

where the top 0.15 m of soil is excavated and kept separate from the underlying soil.

 In this case, the top 0.15 m of soil would be expected to exhibit an average total lead concentration of 

The underlying soil would be expected to exhibit an average total lead concentration of



Task Order Number: 07-129411-3C

Project Name: Route 60 KP 17.70-28.97 - Bridge 4

Project No.: 09100-06-111

EA 129411

DIAGRAM A DIAGRAM B

0 m 0 m

Total Lead - 95% UCL Total Lead - 95% UCL

138.02 mg/kg 7.75 mg/l 91.99 mg/kg 5.54 mg/l

0.15 m

0.30m

Total Lead - 95% UCL Soluble Lead

14.30 mg/kg 1.82 mg/l

Total Lead - 95% UCL Soluble Lead

18.50 mg/kg 2.02 mg/l

1.5m 1.5m

DIAGRAM C DIAGRAM D

0 m 0 m

Total Lead - 95% UCL

65.50 mg/kg 4.27 mg/l

Total Lead - 95% UCL

52.24 mg/kg 3.64 mg/l

0.60m

Total Lead - 95% UCL Soluble Lead

29.22 mg/kg 2.53 mg/l

1.5m 1.5m

DIAGRAM A   --   Separate the top 0.15 m  of soil from the remaining underlying soil

DIAGRAM B   --   Separate the top 0.30 m  of soil from the remaining underlying soil

DIAGRAM C -- Separate the top 0.60 m of soil from the remaining underlying soil

DIAGRAM D -- Treat the entire  section  as a single unit

DIAGRAMS NOT TO SCALE

138.0 mg/kg.

14.3 mg/kg.

Soluble Lead

Soluble Lead

The above diagrams show the total and predicted soluble lead concentrations in each grouping of soil 

depending on how the various levels of soil are segregated.   For instance, Diagram A shows a scenario 

where the top 0.15 m of soil is excavated and kept separate from the underlying soil.

 In this case, the top 0.15 m of soil would be expected to exhibit an average total lead concentration of 

The underlying soil would be expected to exhibit an average total lead concentration

Soluble Lead

Block Diagrams - One-Tailed 95% UCL for Arcsine Distribution

Soluble Lead



Task Order Number: 07-129411-3C

Project Name: Route 60 KP 17.70/28.97

Project No.: 09100-06-111

EA 129411

Bridge 4

0 m

TCLP - 95% UCL

0.13 mg/l

1.5 m

The above diagrams show the 95% one-sided UCL TCLP concentrations in soil to a depth of approximately 1.5 m.

Block Diagram - One-Tailed 95% UCL for Arcsine Distribution



Task Order Number: 07-129411-3C

Project Name: Route 60 KP 17.70-28.97 - Bridge 5

Project No.: 09100-06-111

EA 129411

DIAGRAM A DIAGRAM B

0 m 0 m

Total Lead - 90% UCL Total Lead - 90% UCL

1295.47 mg/kg 134.18 mg/l 798.11 mg/kg 80.07 mg/l

0.15 m

0.30m

Total Lead - 90% UCL Soluble Lead

64.53 mg/kg 0.25 mg/l

Total Lead - 90% UCL Soluble Lead

80.03 mg/kg 1.94 mg/l

1.5m 1.5m

DIAGRAM C DIAGRAM D

0 m 0 m

Total Lead - 90% UCL

564.46 mg/kg 54.65 mg/l

Total Lead - 90% UCL

495.03 mg/kg 47.09 mg/l

0.60m

Total Lead - 90% UCL Soluble Lead

25.97 mg/kg <0.25 mg/l

1.5m 1.5m

DIAGRAM A   --   Separate the top 0.15 m  of soil from the remaining underlying soil

DIAGRAM B   --   Separate the top 0.30 m  of soil from the remaining underlying soil

DIAGRAM C -- Separate the top 0.60 m of soil from the remaining underlying soil

DIAGRAM D -- Treat the entire  section  as a single unit

DIAGRAMS NOT TO SCALE

1295.5 mg/kg.

64.5 mg/kg.

Block Diagrams - One-Tailed 90% UCL for Arcsine Distribution

Soluble Lead Soluble Lead

Soluble Lead

Soluble Lead

The above diagrams show the total and predicted soluble lead concentrations in each grouping of soil 

depending on how the various levels of soil are segregated.   For instance, Diagram A shows a scenario 

where the top 0.15 m of soil is excavated and kept separate from the underlying soil.

 In this case, the top 0.15 m of soil would be expected to exhibit an average total lead concentration of 

The underlying soil would be expected to exhibit an average total lead concentration of



Task Order Number: 07-129411-3C

Project Name: Route 60 KP 17.70-28.97 - Bridge 5

Project No.: 09100-06-111

EA 129411

DIAGRAM A DIAGRAM B

0 m 0 m

Total Lead - 95% UCL Total Lead - 95% UCL

1383.01 mg/kg 143.70 mg/l 900.34 mg/kg 91.19 mg/l

0.15 m

0.30m

Total Lead - 95% UCL Soluble Lead

68.73 mg/kg 0.71 mg/l

Total Lead - 95% UCL Soluble Lead

84.51 mg/kg 2.43 mg/l

1.5m 1.5m

DIAGRAM C DIAGRAM D

0 m 0 m

Total Lead - 95% UCL

636.66 mg/kg 62.50 mg/l

Total Lead - 95% UCL

557.26 mg/kg 53.86 mg/l

0.60m

Total Lead - 95% UCL Soluble Lead

<5.0 mg/kg <0.25 mg/l

1.5m 1.5m

DIAGRAM A   --   Separate the top 0.15 m  of soil from the remaining underlying soil

DIAGRAM B   --   Separate the top 0.30 m  of soil from the remaining underlying soil

DIAGRAM C -- Separate the top 0.60 m of soil from the remaining underlying soil

DIAGRAM D -- Treat the entire  section  as a single unit

DIAGRAMS NOT TO SCALE

1383.0 mg/kg.

68.7 mg/kg.

Soluble Lead

Soluble Lead

The above diagrams show the total and predicted soluble lead concentrations in each grouping of soil 

depending on how the various levels of soil are segregated.   For instance, Diagram A shows a scenario 

where the top 0.15 m of soil is excavated and kept separate from the underlying soil.

 In this case, the top 0.15 m of soil would be expected to exhibit an average total lead concentration of 

The underlying soil would be expected to exhibit an average total lead concentration

Soluble Lead

Block Diagrams - One-Tailed 95% UCL for Arcsine Distribution

Soluble Lead



Task Order Number: 07-129411-3C

Project Name: Route 60 KP 17.70/28.97

Project No.: 09100-06-111

EA 129411

Bridge 5

0 m

TCLP - 95% UCL

2.00 mg/l

1.5 m

The above diagrams show the 95% one-sided UCL TCLP concentrations in soil to a depth of approximately 1.5 m.

Block Diagram - One-Tailed 95% UCL for Arcsine Distribution



Task Order Number: 07-129411-3C

Project Name: Route 60 KP 17.70/28.97

Project No.: 09100-06-111

EA 129411

Bridge 5

0 m

WET-DI - 90% UCL

1.60 mg/l

0.6 m

The above diagrams show the 90% one-sided UCL WET-DI concentrations in soil to a depth of approximately 0.6 m.

Block Diagram - One-Tailed 90% UCL for Arcsine Distribution



Task Order Number: 07-129411-3C

Project Name: Route 60 KP 17.70-28.97 - Bridge 6

Project No.: 09100-06-111

EA 129411

DIAGRAM A DIAGRAM B

0 m 0 m

Total Lead - 90% UCL Total Lead - 90% UCL

183.87 mg/kg 12.82 mg/l 170.51 mg/kg 11.42 mg/l

0.15 m

0.30m

Total Lead - 90% UCL Soluble Lead

124.59 mg/kg 6.62 mg/l

Total Lead - 90% UCL Soluble Lead

50.67 mg/kg <0.25 mg/l

1.5m 1.5m

DIAGRAM C DIAGRAM D

0 m 0 m

Total Lead - 90% UCL

132.19 mg/kg 7.41 mg/l

Total Lead - 90% UCL

117.52 mg/kg 5.88 mg/l

0.60m

Total Lead - 90% UCL Soluble Lead

6.29 mg/kg <0.25 mg/l

1.5m 1.5m

DIAGRAM A   --   Separate the top 0.15 m  of soil from the remaining underlying soil

DIAGRAM B   --   Separate the top 0.30 m  of soil from the remaining underlying soil

DIAGRAM C -- Separate the top 0.60 m of soil from the remaining underlying soil

DIAGRAM D -- Treat the entire  section  as a single unit

DIAGRAMS NOT TO SCALE

183.9 mg/kg.

124.6 mg/kg.

The above diagrams show the total and predicted soluble lead concentrations in each grouping of soil 

depending on how the various levels of soil are segregated.   For instance, Diagram A shows a scenario 

where the top 0.15 m of soil is excavated and kept separate from the underlying soil.

 In this case, the top 0.15 m of soil would be expected to exhibit an average total lead concentration of 

The underlying soil would be expected to exhibit an average total lead concentration of

Soluble Lead

Block Diagrams - One-Tailed 90% UCL for Arcsine Distribution

Soluble Lead Soluble Lead

Soluble Lead



Task Order Number: 07-129411-3C

Project Name: Route 60 KP 17.70-28.97 - Bridge 6

Project No.: 09100-06-111

EA 129411

DIAGRAM A DIAGRAM B

0 m 0 m

Total Lead - 95% UCL Total Lead - 95% UCL

204.11 mg/kg 14.94 mg/l 183.67 mg/kg 12.80 mg/l

0.15 m

0.30m

Total Lead - 95% UCL Soluble Lead

137.34 mg/kg 7.95 mg/l

Total Lead - 95% UCL Soluble Lead

57.37 mg/kg <0.25 mg/l

1.5m 1.5m

DIAGRAM C DIAGRAM D

0 m 0 m

Total Lead - 95% UCL

143.59 mg/kg 8.61 mg/l

Total Lead - 95% UCL

127.99 mg/kg 6.97 mg/l

0.60m

Total Lead - 95% UCL Soluble Lead

<5.0 mg/kg <0.25 mg/l

1.5m 1.5m

DIAGRAM A   --   Separate the top 0.15 m  of soil from the remaining underlying soil

DIAGRAM B   --   Separate the top 0.30 m  of soil from the remaining underlying soil

DIAGRAM C -- Separate the top 0.60 m of soil from the remaining underlying soil

DIAGRAM D -- Treat the entire  section  as a single unit

DIAGRAMS NOT TO SCALE

204.1 mg/kg.

137.3 mg/kg.

The above diagrams show the total and predicted soluble lead concentrations in each grouping of soil 

depending on how the various levels of soil are segregated.   For instance, Diagram A shows a scenario 

where the top 0.15 m of soil is excavated and kept separate from the underlying soil.

 In this case, the top 0.15 m of soil would be expected to exhibit an average total lead concentration of 

The underlying soil would be expected to exhibit an average total lead concentration

Soluble Lead

Block Diagrams - One-Tailed 95% UCL for Arcsine Distribution

Soluble Lead Soluble Lead

Soluble Lead



Task Order Number: 07-129411-3C

Project Name: Route 60 KP 17.70/28.97

Project No.: 09100-06-111

EA 129411

Bridge 6

0 m

TCLP - 95% UCL

0.66 mg/l

1.5 m

Block Diagram - One-Tailed 95% UCL for Arcsine Distribution

The above diagrams show the 95% one-sided UCL TCLP concentrations in soil to a depth of approximately 1.5 m.



Task Order Number: 07-129411-3C

Project Name: Route 60 KP 17.70/28.97

Project No.: 09100-06-111

EA 129411

Bridge 6

0 m

WET-DI - 90% UCL

0.13 mg/l

1.5 m

The above diagrams show the 90% one-sided UCL WET-DI concentrations in soil to a depth of approximately 1.5 m.

Block Diagram - One-Tailed 90% UCL for Arcsine Distribution



Task Order Number: 07-129411-3C

Project Name: Route 60 KP 17.70-28.97 - Bridge 7

Project No.: 09100-06-111

EA 129411

DIAGRAM A DIAGRAM B

0 m 0 m

Total Lead - 90% UCL Total Lead - 90% UCL

325.51 mg/kg 26.03 mg/l 248.02 mg/kg 18.63 mg/l

0.15 m

0.30m

Total Lead - 90% UCL Soluble Lead

107.36 mg/kg 5.20 mg/l
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DIAGRAM A   --   Separate the top 0.15 m  of soil from the remaining underlying soil
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DIAGRAM D -- Treat the entire  section  as a single unit
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Block Diagrams - One-Tailed 90% UCL for Arcsine Distribution
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The above diagrams show the total and predicted soluble lead concentrations in each grouping of soil 

depending on how the various levels of soil are segregated.   For instance, Diagram A shows a scenario 

where the top 0.15 m of soil is excavated and kept separate from the underlying soil.

 In this case, the top 0.15 m of soil would be expected to exhibit an average total lead concentration of 

The underlying soil would be expected to exhibit an average total lead concentration 
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The above diagrams show the total and predicted soluble lead concentrations in each grouping of soil 

depending on how the various levels of soil are segregated.   For instance, Diagram A shows a scenario 

where the top 0.15 m of soil is excavated and kept separate from the underlying soil.

 In this case, the top 0.15 m of soil would be expected to exhibit an average total lead concentration of 

The underlying soil would be expected to exhibit an average total lead concentratio
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I. EXECUTIVE SUMMARY 

Geocon Consultants, Inc. (Geocon) has performed an aerially deposited lead (ADL) investigation of 

the exposed soil in the unpaved areas along the east and west bound shoulders of Route 60 from Azusa 

Avenue to Brea Canyon Road, Los Angeles County, California. The California Department of 

Transportation (Caltrans) proposes to excavate soil at the site as part of the widening of this portion of 

Route 60 to accommodate the additional HOV lanes, maintenance vehicle pullouts (MVPs), new 

retaining walls, and soundwalls.  

The investigation was performed to evaluate the presence of lead resulting from the historical 

combustion of leaded fuels from freeway traffic. Data from the investigation was used to evaluate the 

potential reuse or disposal considerations for soil excavated at the site, and to inform Caltrans of 

potential health and safety issues concerning the presence of lead in soil for workers at the site during 

construction activities.  

Soil samples collected from the site were subsequently analyzed for total lead. Selected samples were 

analyzed for soluble lead using the Waste Extraction Test method using citric acid (WET-Citric) as the 

extractant, soluble lead using a modified WET method using deionized water (WET-DI) as the 

extractant, soluble lead using the Toxicity Characteristic Leaching Procedure (TCLP), California Code 

of Regulations (CCR) Title 22 metals, and/or pH. 

Laboratory analytical results and statistical analysis using one-sided 90% upper confidence limits 

(UCLs) were compared to the guidelines of the Department of Toxic Substances Control (DTSC) Lead 

Variance issued to Caltrans, Assembly Bill 414, and the DTSC variance modification letter dated 

December 13, 2002, which modifies the variance, to develop recommendations for reuse of soil from 

the site. Offsite disposal conclusions were based upon comparison of the total lead 95 percent UCLs to 

the California Health and Safety Code (HSC) threshold of 350 milligrams per kilogram (mg/kg), 

predicted WET-Citric results to the CCR Title 22 soluble lead threshold of 5.0 milligrams per liter 

(mg/l), and TCLP 95% UCLs to the RCRA threshold of 5.0 mg/l. 

Analysis of selected soil samples for CCR Title 22 metals did not indicate the presence of any of these 

elements (other than lead) at or above their respective Total Threshold Limit Concentrations (TTLCs) 

or 10 times their respective Soluble Threshold Limit Concentrations (STLCs). 

Caltrans should notify the contractors performing the construction activities that California hazardous 

concentrations of lead may be present in onsite soil and that appropriate health and safety measures 

should be taken to minimize the exposure to lead. 

GROUP 1 

Group 1 is comprised of the northbound Azusa Avenue onramp to eastbound Route 60, KP 27.8/27.9. 

Based upon the total lead and WET-DI 90% UCLs, soils from up to 1.5 meters (m) beneath the surface 

would likely be suitable for reuse according to the DTSC Variance. If any portion of the upper 1.5 m 

of soil is to be reused on-site, it should be covered by a minimum of 0.3 m non-hazardous soil and 
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placed at least 1.5 m above the maximum groundwater elevation in accordance with the DTSC 

Variance.

Based upon the 95% UCLs and predicted WET-Citric results, if the upper 0.15 m of soil is excavated 

separately for disposal, it would likely be classified as a California hazardous material with respect to 

soluble lead content. Underlying soil to a depth of 1.5 m would likely be characterized as non- 

hazardous. If the entire soil column to a depth of 1.5 m is treated as a single unit, it would likely be 

classified as a California hazardous material with respect to soluble lead content. Because the TCLP 

95% UCL was less than 5.0 mg/l, it is unlikely that the soil would be classified as a RCRA hazardous 

waste.  

GROUP 2 

Group 2 is comprised of the westbound Route 60 shoulder 950 meters east of Azusa Avenue, KP 

28.55. Based upon the 90% and 95%, any portion of the upper 0.9 m of soil excavated may be handled 

as a non-hazardous material and is suitable for reuse or disposal without restriction. 

GROUP 3A 

Group 3A is comprised of the eastbound Route 60 shoulder from 500 meters west of Stoner Creek 

Road to 400 meters west of Stoner Creek Road, KP 28.9/29.0. Based upon the total lead and WET-DI 

90% UCLs, soils from up to 0.9 m beneath the surface would likely be suitable for reuse according to 

the DTSC Variance. If any portion of the upper 0.9 m of soil is to be reused on-site, it should be 

covered by a minimum of 0.3 m non-hazardous soil and placed at least 1.5 m above the maximum 

groundwater elevation in accordance with the DTSC Variance.  

Based upon the 95% UCLs and predicted WET-Citric results, if the upper 0.15 m of soil is excavated 

separately for disposal, it would likely be classified as a California hazardous material with respect to 

soluble lead content. Underlying soil to a depth of 0.9 m would likely be characterized as non- 

hazardous. If the entire soil column to a depth of 0.9 m is treated as a single unit, it would likely be 

classified as a California hazardous material with respect to soluble lead content. Because the TCLP 

95% UCL was less than 5.0 mg/l, it is unlikely that the soil would be classified as a RCRA hazardous 

waste.  

GROUP 3B 

Group 3B is comprised of the eastbound Route 60 shoulder 70 meters west of Stoner Creek Road, KP 

29.45. Based upon the total lead and WET-DI 90% UCLs, soils from up to 0.9 m beneath the surface 

would likely be suitable for reuse according to the DTSC Variance. If any portion of the upper 0.9 m 

of soil is to be reused on-site, it should be covered by a pavement structure and placed at least 1.5 m 

above the maximum groundwater elevation in accordance with the DTSC Variance.  

Based upon the 95% UCLs and predicted WET-Citric results, if any portion of the upper 0.9 m of soil 

is to be disposed, it would likely be classified as a California hazardous material with respect to 
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soluble lead content. Because the TCLP 95% UCL was less than 5.0 mg/l, it is unlikely that the soil 

would be classified as a RCRA hazardous waste.  

GROUP 4 

Group 4 is comprised of the eastbound Route 60 shoulder from Hacienda Boulevard to 100 meters east 

of Stimson Avenue, KP 24.4/25.1. Based upon the total lead and WET-DI 90% UCLs, soils from up to 

0.9 m beneath the surface would likely be suitable for reuse according to the DTSC Variance. If any 

portion of the upper 0.9 m of soil is to be reused on-site, it should be covered by a pavement structure 

and placed at least 1.5 m above the maximum groundwater elevation in accordance with the DTSC 

Variance.

Based upon the 95% UCLs and predicted WET-Citric results, if the upper 0.15 m of soil is excavated 

separately for disposal, it would likely be classified as a California hazardous material with respect to 

soluble lead content. Underlying soil to a depth of 0.9 m would likely be characterized as non- 

hazardous. If the entire soil column to a depth of 0.9 m is treated as a single unit, it would likely be 

classified as a California hazardous material with respect to soluble lead content. Because the TCLP 

95% UCL was less than 5.0 mg/l, it is unlikely that the soil would be classified as a RCRA hazardous 

waste.  

GROUP 5 

Group 5 is comprised of the eastbound Route 60 shoulder from Jellick Avenue to 300 meters east of 

Jellick Avenue, KP 30.5/30.8. Based upon the total lead and WET-DI 90% UCLs, soils from up to 1.5 

m beneath the surface would likely be suitable for reuse according to the DTSC Variance. If any 

portion of the upper 1.5 m of soil is to be reused on-site, it should be covered by a minimum of 0.3 m 

non-hazardous soil and placed at least 1.5 m above the maximum groundwater elevation in accordance 

with the DTSC Variance.  

Based upon the 95% UCLs and predicted WET-Citric results, if any portion of the upper 1.5 m of soil 

is excavated for disposal, it would likely be classified as a California hazardous material with respect 

to soluble lead content. Because the TCLP 95% UCL was less than 5.0 mg/l, it is unlikely that the soil 

would be classified as a RCRA hazardous waste.  

GROUP 6 

Group 6 is comprised of the eastbound Route 60 shoulder from 600 meters west of Nogales Street to 

300 meters west of Nogales Street, KP 31.0/31.3. Based upon the total lead and WET-DI 90% UCLs, 

soils from up to 1.5 m beneath the surface would likely be suitable for reuse according to the DTSC 

Variance. If any portion of the upper 1.5 m of soil is to be reused on-site, it should be covered by a 

minimum of 0.3 m non-hazardous soil and placed at least 1.5 m above the maximum groundwater 

elevation in accordance with the DTSC Variance.  

Based upon the 95% UCLs and predicted WET-Citric results, if the upper 0.15 m of  soil is excavated 

separately for disposal, it would likely be classified as a California hazardous material with respect to 
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soluble lead content. Underlying soil to a depth of 1.5 m would likely be characterized as non- 

hazardous. If the entire soil column to a depth of 1.5 m is treated as a single unit, it would likely be 

classified as a California hazardous material with respect to soluble lead content. Because the TCLP 

95% UCL was less than 5.0 mg/l, it is unlikely that the soil would be classified as a RCRA hazardous 

waste.  

GROUP 7 

Group 7 is comprised of the westbound Route 60 shoulder from 200 meters west of Nogales Street to 

500 meters west of Nogales Street, KP 31.1/31.4. Based upon the total lead and WET-DI 90% UCLs, 

soils from up to 1.5 m beneath the surface would likely be suitable for reuse according to the DTSC 

Variance. If any portion of the upper 1.5 m of soil is to be reused on-site, it should be covered by a 

pavement structure and placed at least 1.5 m above the maximum groundwater elevation in accordance 

with the DTSC Variance.  

Based upon the 95% UCLs and predicted WET-Citric results, if the upper 0.15 m of soil is excavated 

separately for disposal, it would likely be classified as a California hazardous material with respect to 

soluble lead content. Underlying soil to a depth of 1.5 m would likely be characterized as non- 

hazardous. If the entire soil column to a depth of 1.5 m is treated as a single unit, it would likely be 

classified as a California hazardous material with respect to soluble lead content. Because the TCLP 

95% UCL was less than 5.0 mg/l, it is unlikely that the soil would be classified as a RCRA hazardous 

waste.  

GROUP 8 

Group 8 is comprised of the eastbound Route 60 off ramp to Nogales Street, KP 31.4. Based upon the 

90% and 95% UCLs, any portion of the upper 1.5 m of soil excavated may be handled as a non-

hazardous material and is suitable for reuse or disposal without restriction. 

GROUP 9 

Group 9 is comprised of the eastbound Route 60 on ramp from northbound Nogales Street, KP 

31.6/31.9. Based upon the 90% and 95% UCLs, any portion of the upper 1.5 m of soil excavated may 

be handled as a non-hazardous material and is suitable for reuse or disposal without restriction. 

GROUP 10 

Group 10 is comprised of the eastbound Route 60 shoulder 400 meters west of Fairway Drive, KP 

32.8. Based upon the total lead and WET-DI 90% UCLs, soils from up to 0.9 m beneath the surface 

would likely be suitable for reuse according to the DTSC Variance. If any portion of the upper 0.9 m 

of soil is to be reused on-site, it should be covered by a minimum of 0.3 m non-hazardous soil and 

placed at least 1.5 m above the maximum groundwater elevation in accordance with the DTSC 

Variance.
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Based upon the 95% UCLs and predicted WET-Citric results, if any portion of the upper 0.9 m of soil 

is excavated for disposal, it would likely be classified as a California hazardous material with respect 

to soluble lead content. Because the TCLP 95% UCL was less than 5.0 mg/l, it is unlikely that the soil 

would be classified as a RCRA hazardous waste.  

GROUP 11 

Group 11 is comprised of the westbound Route 60 shoulder 320 meters west of Fairway Drive, KP 

32.9. Based upon the total lead and WET-DI 90% UCLs, soils from up to 0.9 m beneath the surface 

would likely be suitable for reuse according to the DTSC Variance. If any portion of the upper 0.9 m 

of soil is to be reused on-site, it should be covered by a pavement structure and placed at least 1.5 m 

above the maximum groundwater elevation in accordance with the DTSC Variance.  

Based upon the 95% UCLs and predicted WET-Citric results, if the upper 0.6 m of soil is excavated 

separately for disposal, it would likely be classified as a California hazardous material with respect to 

soluble lead content. Underlying soil to a depth of 0.9 m would likely be characterized as non- 

hazardous. If the entire soil column to a depth of 0.9 m is treated as a single unit, it would likely be 

classified as a California hazardous material with respect to soluble lead content. Because the TCLP 

95% UCL was less than 5.0 mg/l, it is unlikely that the soil would be classified as a RCRA hazardous 

waste.  

GROUP 12 

Group 12 is comprised of the westbound Route 60 shoulder 100 meters west of Lemon Avenue, KP 

34.6. Based upon the total lead and WET-DI 90% UCLs, soils from up to 0.9 m beneath the surface 

would likely be suitable for reuse according to the DTSC Variance. If any portion of the upper 0.9 m 

of soil is to be reused on-site, it should be covered by a minimum of 0.3 m non-hazardous soil and 

placed at least 1.5 m above the maximum groundwater elevation in accordance with the DTSC 

Variance.

Based upon the 95% UCLs and predicted WET-Citric results, if the upper 0.15 m of soil is excavated 

separately for disposal, it would likely be classified as a California hazardous material with respect to 

lead content. Underlying soil to a depth of 0.9 m would likely be characterized as non-hazardous. If the 

entire soil column to a depth of 0.9 m is treated as a single unit, it would likely be classified as a 

California hazardous material with respect to soluble lead content. Because the TCLP 95% UCL was 

less than 5.0 mg/l, it is unlikely that the soil would be classified as a RCRA hazardous waste.  

GROUP 13 

Group 13 is comprised of the eastbound Route 60 shoulder 100 meters east of Lemon Avenue, KP 

34.9. Based upon the total lead and WET-DI 90% UCLs, soils from up to 0.9 m beneath the surface 

would likely be suitable for reuse according to the DTSC Variance. If any portion of the upper 0.9 m 

of soil is to be reused on-site, it should be covered by a minimum of 0.3 m non- hazardous soil and 

placed at least 1.5 m above the maximum groundwater elevation in accordance with the DTSC 

Variance.
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Based upon the 95% UCLs and predicted WET-Citric results, if the upper 0.3 m of soil is excavated 

separately for disposal, it would likely be classified as a California hazardous material with respect to 

lead content. Underlying soil to a depth of 0.9 m would likely be characterized as non- hazardous. If 

the entire soil column to a depth of 0.9 m is treated as a single unit, it would likely be classified as a 

California hazardous material with respect to soluble lead content. Because the TCLP 95% UCL was 

less than 5.0 mg/l, it is unlikely that the soil would be classified as a RCRA hazardous waste. 

GROUP 14 

Group 14 is comprised of the eastbound Route 60 shoulder from 300 meters west of Brea Canyon 

Road to 100 meters west of Brea Canyon Road, KP 35.4/35.6. Based upon the total lead and WET-DI 

90% UCLs, soils from up to 1.5 m beneath the surface would likely be suitable for reuse according to 

the DTSC Variance. If any portion of the upper 1.5 m of soil is to be reused on-site, it should be 

covered by a minimum of 0.3 m non-hazardous soil and placed at least 1.5 m above the maximum 

groundwater elevation in accordance with the DTSC Variance.  

Based upon the 95% UCLs and predicted WET-Citric results, if the upper 0.15 m of soil is excavated 

separately for disposal, it would likely be classified as a California hazardous material with respect to 

soluble lead content. Underlying soil to a depth of 1.5 m would likely be characterized as non- 

hazardous. If the entire soil column to a depth of 1.5 m is treated as a single unit, it would likely be 

classified as a California hazardous material with respect to soluble lead content. Because the TCLP 

95% UCL was less than 5.0 mg/l, it is unlikely that the soil would be classified as a RCRA hazardous 

waste.  

GROUP 15 

Group 15 is comprised of the westbound Route 60 shoulder from 600 meters east of Azusa Avenue to 

500 meters east of Azusa Avenue, KP 28.1/28.2. Based upon the TCLP 95% UCL, if any portion of 

the upper 0.9 m of soil is excavated, it would not be suitable for reuse according to the DTSC variance 

and would likely be classified as both a California and RCRA hazardous material. The TCLP 95% 

UCL should be considered a conservative value because it is based upon soil samples with the highest 

total lead concentrations from the group. Exsitu characterization of the soil may result in a non-RCRA 

classification. Exsitu soil sampling and analysis for total lead and soluble lead (both WET and TCLP) 

should be performed prior to offsite disposal. 

GROUP 16 

Group 16 is comprised of the eastbound and westbound sides of the Route 60 overcrossing at Stoner 

Creek Road, KP 30.1. Based upon the 90% and 95% UCLs, any portion of the upper 0.9 m of soil 

excavated may be handled as a non- hazardous material and is suitable for reuse or disposal without 

restriction.
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AERIALLY DEPOSITED LEAD INVESTIGATION REPORT 

1. INTRODUCTION 

1.1 Project Description and Objectives 

Geocon has performed an ADL investigation of the exposed soil in the unpaved areas along the 

eastbound and westbound shoulders of Route 60 from Azusa Avenue to Brea Canyon Road, Los 

Angeles County, California (Figure 1). Caltrans proposes to excavate soil at the site to accommodate 

the additional HOV lanes, maintenance vehicle pullouts (MVPs), new retaining walls, and soundwalls. 

For the purpose of this investigation, the project was divided into sixteen groups consisting of: 

• Group 1: The northbound Azusa Avenue onramp to eastbound Route 60, KP 27.8/27.9; 

• Group 2: Westbound Route 60 shoulder 950 meters east of Azusa Avenue, KP 28.55; 

• Group 3A: Eastbound Route 60 shoulder from 500 meters west of Stoner Creek Road to 400 

meters west of Stoner Creek Road, KP 28.9/29.0;  

• Group 3B: Eastbound Route 60 shoulder 70 meters west of Stoner Creek Road, KP 29.45;  

• Group 4: Eastbound Route 60 shoulder from Hacienda Boulevard to 100 meters east of 

Stimson Avenue, KP 24.4/25.1; 

• Group 5: Eastbound Route 60 shoulder from Jellick Avenue to 300 meters east of Jellick 

Avenue, KP 30.5/30.8; 

• Group 6: Eastbound Route 60 shoulder from 600 meters west of Nogales Street to 300 meters 

west of Nogales Street, KP 31.0/31.3; 

• Group 7: Westbound Route 60 shoulder from 200 meters west of Nogales Street to 500 meters 

west of Nogales Street, KP 31.1/31.4; 

• Group 8: The eastbound Route 60 off ramp to Nogales Street, KP 31.4; 

• Group 9: The eastbound Route 60 on ramp from northbound Nogales Street, KP 31.6/31.9; 

• Group 10: Eastbound Route 60 shoulder 400 meters west of Fairway Drive, KP 32.8; 

• Group 11: Westbound Route 60 shoulder 320 meters west of Fairway Drive, KP 32.9; 

• Group 12: Westbound Route 60 shoulder 100 meters west of Lemon Avenue, KP 34.6;  

• Group 13: Eastbound Route 60 shoulder 100 meters east of Lemon Avenue, KP 34.9; 

• Group 14: Eastbound Route 60 shoulder from 300 meters west of Brea Canyon Road to 100 

meters west of Brea Canyon Road, KP 35.4/35.6; 
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• Group 15: Westbound Route 60 shoulder from 600 meters east of Azusa Avenue to 500 meters 

east of Azusa Avenue, KP 28.1/28.2; and 

• Group 16: Eastbound and westbound sides of the Route 60 overcrossing at Stoner Creek Road, 

KP 30.1. 

The objective of the ADL investigation was to evaluate soil at the site for the presence of lead 

resulting from the historical combustion of leaded fuels from freeway traffic. The information 

obtained from the limited soil sampling and laboratory testing was used to determine the method of 

reuse or disposal of soil excavated during the proposed construction activities at the site. The data was 

also used to inform Caltrans of potential health and safety issues for workers at the site. 

1.2 Scope of Work 

Geocon performed the following tasks: 

1.2.1 Pre-field Activities 

• Attended a Task Order meeting on March 16, 2004, to discuss issues such as field methods, 

boring locations, health and safety measures, and the completion schedule. 

• Prepared a Health and Safety Plan (H&SP) dated March 17, 2004, for the proposed activities. 

The Health and Safety Plan included guidelines for the use of personal protective equipment 

for Geocon employees during the field activities. The H&SP specifies the safety procedures 

for work to be performed at the site, chemical hazard information, site safety officers, and 

medical emergency locations. The H&SP was prepared as required by Contract 43A0078 in 

general accordance with 29 CFR 1910.120 and CCR Title 8. 

• Contacted Underground Service Alert (USA) to notify utility companies of the field activities. 

The USA ticket numbers are A721202, A721209, A721214, A721219, A721225, A721230, 

A771623, A771627, and A771630. 

1.2.2 Limited Soil Sampling 

A 7.62-centimeter diameter hand auger was used to collect 269 soil samples from 73 boring locations 

throughout the site on March 17, and 18, and April 30, 2004. Boring locations were provided by 

Caltrans as specified on the figures furnished to Geocon by the Caltrans Contract Manager at the time 

of the Task Order meeting and by discussions with the Caltrans Contract Manager, for the evaluation 

of the subsurface condition at the site. Borings locations were divided into 16 groups based on 

geographical location. Borings were advanced to a maximum depth of 1.5 meters below the ground 

surface, and soil samples were collected from depths of 0.15, 0.3, 0.6, 0.9, and 1.5 meters below the 

ground surface. The approximate boring locations are shown on the Boring Location Maps (Figure 2). 

The borings were subsequently backfilled with the soil cuttings generated. 
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1.2.3 Laboratory Analyses 

Geocon submitted the soil and water samples under chain of custody procedures to Advanced 

Technology Laboratories (ATL), a California Department of Health Services (CDOHS)-certified 

analytical laboratory. All soil samples were analyzed for total lead following United States 

Environmental Protection Agency (EPA) Test Method 6010B. Soil samples exhibiting total lead 

concentrations greater than or equal to 50 milligrams per kilograms (mg/kg) were analyzed for soluble 

lead following EPA Test Method 7420 using the WET-Citric method. Samples exhibiting WET-Citric 

concentrations greater than or equal to 5.0 milligrams per liter (mg/l) were analyzed for soluble lead 

following EPA Test Method 7420 using the WET-DI method. Samples exhibiting total lead 

concentrations greater than or equal to 1,000 mg/kg were analyzed for soluble lead using the TCLP 

following EPA Test Method 1311. A minimum of 25 percent of the samples from each group, with the 

exception of Group 16, were analyzed for TCLP. If no samples exhibiting total lead concentrations 

greater than 1,000 mg/kg were reported in a group, the samples with the highest total lead 

concentration were analyzed by TCLP. The two samples exhibiting the highest total lead 

concentrations in each group, with the exception of Group 16, were also analyzed for CCR Title 22 

metals following EPA Test Method 6010B/7471. Metals included in this analysis are antimony, 

arsenic, barium, beryllium, cadmium, chromium, cobalt, copper, lead, mercury, molybdenum, nickel, 

selenium, silver, thallium, vanadium, and zinc. In addition, 67 soil samples, selected at random, were 

analyzed for pH following EPA Test Method 9045. 

A total of 27 equipment blanks were analyzed for total lead using EPA Test Method 6010B. 

1.2.4 GPS Surveying 

Each boring location was recorded using a Global Positioning System (GPS) receiver. Data was 

recorded using the Axis III™ receiver system, using State Plane 83 coordinates, with the IMAP™ 

software package. Boring location coordinates, in latitude and longitude, are provided in Table I. 

Each boring location, sample, and analytical test result was entered into a Microsoft 2000 Access 

database in a format provided by Caltrans. Boreholes were given a unique three digit ID assigned by 

Caltrans followed by a dash and then sequential numbering beginning with “101.” The unique three 

digit ID for this EA is 710. The Microsoft 2000 Access database was provided to Caltrans in an 

electronic submittal. 
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1.2.5 Report Preparation 

This report was prepared as outlined in Contract No. 43A0078 and Task Order No. 07-129411-3C 

summarizing the results of the aerially deposited lead investigation activities requested by Caltrans. 

1.3 Previous Site Investigations 

Caltrans has notified Geocon that Engineering Science, Inc. performed lead site investigation on June 

22, 1994, under a combined project EA 12940K. However, due to changes in environmental 

regulations, the data collected were deemed inadequate to provide a complete assessment of the lead 

contaminated soil. Geocon has not performed a previous investigation at the site. 

2. BACKGROUND 

2.1 Aerially Deposited Lead in Soil 

Testing by Caltrans throughout the State has shown that aerially deposited lead exists in soil along 

major freeway routes resulting from automobile exhaust containing lead from the combustion of 

leaded gasoline. Elevated lead concentrations are generally found within 9.1 meters of the edge of 

pavement and within the top 0.15 meters of soil. Elevated lead concentrations can also be present as 

deep as 0.60 to 0.90 meters below the surface. The concentration and distribution of aerially deposited 

lead in soil is dependent on many variables, but in general, traffic volume and age of a highway are the 

primary factors. 

2.2 Hazardous Waste Classification Criteria 

Regulatory criteria to classify a waste as “California hazardous” for handling and disposal purposes 

are contained in the CCR, Title 22, Division 4.5, Chapter 11, Article 3, §66261.24. Criteria to classify 

a waste as “Resource, Conservation and Recovery Act (RCRA) hazardous” are contained in Chapter 

40 of the Code of Federal Regulations (40 CFR), §261. 

For a waste containing metals, the waste is classified as “California hazardous” when:  (1) the total 

metal content exceeds the Total Threshold Limit Concentration (TTLC); or (2) the soluble metal 

content exceeds the Soluble Threshold Limit Concentration (STLC) based on a Waste Extraction Test 

(WET) analysis. A material is classified as “RCRA hazardous” when the soluble metal content 

exceeds the Federal Regulatory Level based on Toxicity Characteristic Leaching Procedure (TCLP) 

testing.  
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The above regulatory criteria are based on toxicity. Wastes may also be classified as hazardous based 

on other criteria including ignitability, toxicity, corrosivity, and reactivity. However, for the purposes 

of ADL investigations, toxicity and corrosivity (e.g., chemical concentrations and soil pH values, 

respectively) are the primary factors considered for waste classification. Waste that is classified as 

either “California hazardous” or “RCRA hazardous” requires management as a hazardous waste and 

disposal at an approved disposal facility. 

According to §25157.8 of the HSC, after January 1, 1999, no person shall dispose of waste that 

contains total lead in excess of 350 mg/kg to land other than a Class I hazardous waste disposal 

facility.  

2.3 DTSC Variance 

The DTSC issued a variance to selected Caltrans Districts on September 22, 2000, to provide guidance 

for the disposition of soil containing ADL within Caltrans projects. The California State Assembly 

passed Assembly Bill (AB) 414, dated October 14, 2001, which allows Caltrans to reuse lead-impacted 

soil within their right-of-way provided that total lead concentrations do not exceed 1,496 mg/kg. The 

DTSC further modified the variance in a letter dated December 13, 2002, allowing lead-impacted soil 

to be reused on-site provided that total lead concentrations do not exceed 3,397 mg/kg. Review of the 

original and revised variance and AB 414 regarding Caltrans’ reuse and management of ADL-

impacted soil as fill material for construction and maintenance operations indicates the following 

conditions.

2.3.1 Condition 1 – Cover with Non-Hazardous Soil 

Soil exhibiting soluble lead concentrations less than or equal to 0.5 mg/l (WET-DI) and total lead 

concentrations of 1,411 mg/kg or less may be used as fill provided that the soil containing ADL is 

placed a minimum of 1.5 meters above the maximum water table elevation and covered with at least 

0.3 meters of non-hazardous soil. Contaminated soil with a pH less than 5.0 shall only be used as fill 

material under the paved portion of the roadway as described in Condition 3 below. 

2.3.2 Condition 2 – Cover with Pavement Structure 

Soil exhibiting soluble lead concentrations greater than 0.5 mg/l and less than 50 mg/l (WET-DI) 

and/or total lead concentrations more than 1,411 mg/kg but less than 3,397 mg/kg may be used as fill 

provided that the soil containing ADL is placed a minimum of 1.5 meters above the maximum water 

table elevation and protected from infiltration by a pavement structure maintained by Caltrans. 
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Contaminated soil with a pH less than 5.0 shall only be used as fill material under the paved portion of 

the roadway as described in Condition 3 below. 

2.3.3 Condition 3 

Contaminated soil with a pH less than 5.0 may be used as fill material only under the paved portion of 

the roadway. Condition 3 prevails under either Condition 1 or 2. 

2.4 Criteria for Disposal of Soil Not Intended for Reuse Onsite 

If the excavated soil is not intended to be reused within the Caltrans right-of-way, then hazardous 

waste determination of the soil is based on total and soluble lead concentrations using the lead TTLC 

and STLC contained in Title 22 of the CCR Article 3, §66261.24. When the total lead concentration is 

greater than ten times the lead STLC, regulatory agencies typically require the WET using citric acid. 

It is the result from the WET that is compared to the STLC. The TTLC for lead is 1,000 mg/kg and the 

STLC for lead using acid extract is 5.0 mg/l. However, as previously indicated, disposal of waste that 

contains total lead in excess of 350 mg/kg to land other than a Class I hazardous waste disposal facility 

(or other designated facility meeting all the criteria in HSC 25157.8(3)(b)) is prohibited. 

Federal or RCRA hazardous waste determination of the soil is based upon the soluble lead 

concentration using the TCLP as indicated in 40 CFR, §261. The soluble lead limit using the TCLP 

method is 5.0 mg/l. Under federal law, waste exhibiting a hazardous characteristic as defined by 40 

CFR, Chapter 1 §261.10 are prohibited from land disposal except as allowed under §268. Soil that 

exhibits the characteristic of lead toxicity has the EPA Hazardous Waste Number D008. 

3. INVESTIGATIVE METHODS 

3.1 Field Methods 

3.1.1 Soil Sampling 

Soil sampling and handling methods used by Geocon to complete this Task Order are outlined in the 

Geocon Standard Operating Procedure (SOP) Modified SOP No. 11 - Hand-Augering and Soil Sample 

Collection/Handling Procedures, presented as Appendix A. 
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3.1.2 Equipment Blank Sampling 

One equipment blank sample was collected per chain-of-custody (every ten soil samples) to verify 

proper cleaning of the sampling equipment. The equipment blank sample was obtained by passing 

distilled water over the decontaminated sampling equipment and into laboratory-provided containers. 

3.2 Deviations from Work Plan 

A work plan was not prepared for this TO; however, Geocon performed the scope of work as 

described in the TO with the following exception: 

• Borings 710-123, 710-129, 710-142, 710-144, and 710-165 were not completed to the 

proposed depth because of refusal due to the presence of large rocks. 

4. INVESTIGATIVE RESULTS AND FIELD OBSERVATIONS 

4.1 Site Geology and Hydrology 

The soil conditions encountered consisted generally of loose to moderately dense, dry, brown to dark-

brown, clayey sand with coarse gravel. Groundwater was not encountered in the hand-auger borings. 

4.2 Analytical Laboratory Results 

A summary of the results of the laboratory analyses for total lead, WET-Citric, WET-DI, TCLP, and 

pH is presented in Table I. A summary of the CCR Title 22 metals results is provided in Table II. 

Reproductions of the laboratory reports and chain-of-custody documentation are presented as 

Appendix B. All analyses were processed using laboratory seven-business-day turn-around times. 

Twenty-seven equipment blank water samples were analyzed for total lead. All concentrations were 

below the detection limit of 0.005 mg/l. Soil sample analytical results are summarized as follows (see 

Section 1.2.3 for analytical methods used).  

4.2.1 Lead and pH Results – Group 1 

• Total Lead – Sixteen soil samples were analyzed for total lead. Concentrations ranged from 

below the reporting limit of 5.0 mg/kg to 170 mg/kg. HSC specifies 350 mg/kg as the total 

lead threshold; 

• WET-Citric – Five soil samples exhibited a total lead concentration greater than 50 mg/kg, 

and were analyzed using the WET-Citric method. The WET-Citric concentrations ranged from 

2.1 mg/l to 17 mg/l; 
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• WET-DI – Four soil samples exhibited a WET-Citric concentration greater than 5.0 mg/l and 

were analyzed using the WET-DI method. The WET-DI concentrations in the samples were 

below the laboratory reporting limit of 0.25 mg/l;  

• TCLP – Four soil samples exhibiting the highest total lead concentrations were analyzed by 

the TCLP method. The TCLP concentrations were below the laboratory reporting limit of 0.25 

mg/l. The TCLP for RCRA waste for lead is 5.0 mg/l; 

• pH – Four soil samples were tested for pH. Values ranged from 8.54 to 8.79, which are above 

the minimum pH of 5.0 described in the DTSC variance; and 

• Metals – Two samples were analyzed for CCR Title 22 metals. With the exception of lead, 

none of the metals concentrations were detected at or above the respective TTLC or ten-times 

the STLC. 

4.2.2 Lead and pH Results – Group 2 

• Total Lead – Sixteen soil samples were analyzed for total lead. Concentrations ranged from 

below the reporting limit of 5.0 mg/kg to 95 mg/kg. HSC specifies 350 mg/kg as the total lead 

threshold;

• WET-Citric – One soil sample exhibited a total lead concentration greater than 50 mg/kg, and 

was analyzed using the WET-Citric method. The WET-Citric concentration was 6.3 mg/l; 

• WET-DI – One soil samples exhibited a WET-Citric concentration greater than 5.0 mg/l and 

was analyzed using the WET-DI method. The WET-DI concentration in the sample was 0.40 

mg/l;  

• TCLP – Four soil samples exhibiting the highest total lead concentrations and were analyzed 

by the TCLP method. The TCLP concentrations were below the laboratory reporting limit of 

0.25 mg/l. The TCLP for RCRA waste for lead is 5.0 mg/l; 

• pH – Four soil samples were tested for pH. Values ranged from 7.84 to 8.02, which are above 

the minimum pH of 5.0 described in the DTSC variance; and 

• Metals – Two samples were analyzed for CCR Title 22 metals. With the exception of lead, 

none of the metals concentrations were detected at or above the respective TTLC or ten-times 

the STLC. 

4.2.3 Lead and pH Results – Group 3A 

• Total Lead – Sixteen soil samples were analyzed for total lead. Concentrations ranged from 

below the reporting limit of 5.0 mg/kg to 350 mg/kg. HSC specifies 350 mg/kg as the total 

lead threshold; 

• WET-Citric – Five soil samples exhibited a total lead concentration greater than 50 mg/kg, 

and were analyzed using the WET-Citric method. The WET-Citric concentrations ranged from 

8.9 mg/l to 24 mg/l; 
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• WET-DI – Five soil samples exhibited a WET-Citric concentration greater than 5.0 mg/l and 

were analyzed using the WET-DI method. The WET-DI concentrations in the samples were 

below the laboratory reporting limit of 0.25 mg/l;  

• TCLP – Four soil samples exhibiting the highest total lead concentrations were analyzed by 

the TCLP method. The TCLP concentrations ranged from below the laboratory reporting limit 

of 0.25 mg/l to 0.32 mg/l. The TCLP for RCRA waste for lead is 5.0 mg/l; 

• pH – Four soil samples were tested for pH. Values ranged from 7.96 to 8.58, which are above 

the minimum pH of 5.0 described in the DTSC variance; and 

• Metals – Two samples were analyzed for CCR Title 22 metals. With the exception of lead, 

none of the metals concentrations were detected at or above the respective TTLC or ten-times 

the STLC. 

4.2.4 Lead and pH Results – Group 3B 

• Total Lead – Fifteen soil samples were analyzed for total lead. Concentrations ranged from 

5.4 mg/kg to 420 mg/kg. HSC specifies 350 mg/kg as the total lead threshold; 

• WET-Citric – Eight soil samples exhibited a total lead concentration greater than 50 mg/kg, 

and were analyzed using the WET-Citric method. The WET-Citric concentrations ranged from 

0.90 mg/l to 44 mg/l; 

• WET-DI – Four soil samples exhibited a WET-Citric concentration greater than 5.0 mg/l and 

were analyzed using the WET-DI method. The WET-DI concentrations in the samples ranged 

from 0.33 mg/l to 2.6 mg/l;  

• TCLP – Four soil samples exhibiting the highest total lead concentrations were analyzed by 

the TCLP method. The TCLP concentrations ranged from below the laboratory reporting limit 

of 0.25 mg/l to 3.3 mg/l. The TCLP for RCRA waste for lead is 5.0 mg/l;  

• pH – Four soil samples were tested for pH. Values ranged from 8.26 to 8.45, which are above 

the minimum pH of 5.0 described in the DTSC variance; and 

• Metals – Two samples were analyzed for CCR Title 22 metals. With the exception of lead, 

none of the metals concentrations were detected at or above the respective TTLC or ten-times 

the STLC. 

4.2.5 Lead and pH Results – Group 4 

• Total Lead – Fifteen soil samples were analyzed for total lead. Concentrations ranged from 

below the reporting limit of 5.0 mg/kg to 410 mg/kg. HSC specifies 350 mg/kg as the total 

lead threshold; 

• WET-Citric – Seven soil samples exhibited a total lead concentration greater than 50 mg/kg, 

and were analyzed using the WET-Citric method. The WET-Citric concentrations ranged from 

1.2 mg/l to 38 mg/l; 
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• WET-DI – Five soil samples exhibited a WET-Citric concentration greater than 5.0 mg/l and 

were analyzed using the WET-DI method. The WET-DI concentrations in the samples ranged 

from  0.39 mg/l to 5.1 mg/l;  

• TCLP – Four soil samples exhibiting the highest total lead concentrations were analyzed by 

the TCLP method. The TCLP concentrations ranged from 0.26 mg/l to 2.0 mg/l. The TCLP for 

RCRA waste for lead is 5.0 mg/l; 

• pH – Four soil samples were tested for pH. Values ranged from 8.19 to 8.55, which are above 

the minimum pH of 5.0 described in the DTSC variance; and 

• Metals – Two samples were analyzed for CCR Title 22 metals. With the exception of lead, 

none of the metals concentrations were detected at or above the respective TTLC or ten-times 

the STLC. 

4.2.6 Lead and pH Results – Group 5 

• Total Lead – Sixteen soil samples were analyzed for total lead. Concentrations ranged from 

below the reporting limit of 5.0 mg/kg to 450 mg/kg. HSC specifies 350 mg/kg as the total 

lead threshold; 

• WET-Citric – Six soil samples exhibited a total lead concentration greater than 50 mg/kg, and 

were analyzed using the WET-Citric method. The WET-Citric concentrations ranged from 1.1 

mg/l to 32 mg/l; 

• WET-DI – Five soil samples exhibited a WET-Citric concentration greater than 5.0 mg/l and 

were analyzed using the WET-DI method. The WET-DI concentrations in the samples ranged 

from  below the laboratory detection limit of  0.25 mg/l to 0.53 mg/l;  

• TCLP – Four soil samples exhibiting the highest total lead concentrations were analyzed by 

the TCLP method. The TCLP concentrations ranged from 0.26 mg/l to 1.5 mg/l. The TCLP for 

RCRA waste for lead is 5.0 mg/l; 

• pH – Four soil samples were tested for pH. Values ranged from 7.59 to 8.68, which are above 

the minimum pH of 5.0 described in the DTSC variance; and 

• Metals – Two samples were analyzed for CCR Title 22 metals. With the exception of lead, 

none of the metals concentrations were detected at or above the respective TTLC or ten-times 

the STLC. 

4.2.7 Lead and pH Results – Group 6 

• Total Lead – Fifteen soil samples were analyzed for total lead. Concentrations ranged from 

below the reporting limit of 5.0 mg/kg to 170 mg/kg. HSC specifies 350 mg/kg as the total 

lead threshold; 

• WET-Citric – One soil sample exhibited a total lead concentration greater than 50 mg/kg, and 

was analyzed using the WET-Citric method. The WET-Citric concentration was 13 mg/l; 
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• WET-DI – One soil sample exhibited a WET-Citric concentration greater than 5.0 mg/l and 

was analyzed using the WET-DI method. The WET-DI concentration in the sample was below 

the laboratory detection limit of 0.25 mg/l;  

• TCLP – Four soil samples exhibiting the highest total lead concentrations were analyzed by 

the TCLP method. The TCLP concentrations ranged from below the laboratory detection limit 

of 0.25 mg/l to 0.78 mg/l. The TCLP for RCRA waste for lead is 5.0 mg/l; 

• pH – Four soil samples were tested for pH. Values ranged from 7.11 to 7.73, which are above 

the minimum pH of 5.0 described in the DTSC variance; and 

• Metals – Two samples were analyzed for CCR Title 22 metals. With the exception of lead, 

none of the metals concentrations were detected at or above the respective TTLC or ten-times 

the STLC. 

4.2.8 Lead and pH Results – Group 7 

• Total Lead – Sixteen soil samples were analyzed for total lead. Concentrations ranged from 

6.3 mg/kg to 1,300 mg/kg. HSC specifies 350 mg/kg as the total lead threshold; 

• WET-Citric – Three soil samples were analyzed using the WET-Citric method. The WET-

Citric concentrations ranged from 23 mg/l to 49 mg/l; 

• WET-DI – Three soil samples exhibited a WET-Citric concentration greater than 5.0 mg/l and 

were analyzed using the WET-DI method. The WET-DI concentrations in the samples ranged 

from 0.38 mg/l to 0.51 mg/l;  

• TCLP – Five soil samples exhibiting the highest total lead concentrations were analyzed by 

the TCLP method. The TCLP concentrations ranged from 0.99 mg/l to 3.5 mg/l. The TCLP for 

RCRA waste for lead is 5.0 mg/l; 

• pH – Four soil samples were tested for pH. Values ranged from 7.40 to 8.10, which are above 

the minimum pH of 5.0 described in the DTSC variance; and 

• Metals – Two samples were analyzed for CCR Title 22 metals. With the exception of lead, 

none of the metals concentrations were detected at or above the respective TTLC or ten-times 

the STLC. 

4.2.9 Lead and pH Results – Group 8 

• Total Lead – Sixteen soil samples were analyzed for total lead. Concentrations ranged from 

below the reporting limit of 5.0 mg/kg to 67 mg/kg. HSC specifies 350 mg/kg as the total lead 

threshold;

• WET-Citric – One soil sample exhibited a total lead concentration greater than 50 mg/kg, and 

was analyzed using the WET-Citric method. The WET-Citric concentration was 4.8 mg/l; 

• WET-DI – None of the soil samples analyzed met the criteria for WET-DI analysis;  
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• TCLP – Four soil samples exhibiting the highest total lead concentrations were analyzed by 

the TCLP method. The TCLP concentrations were all below the laboratory detection limit of 

0.25 mg/l. The TCLP for RCRA waste for lead is 5.0 mg/l;  

• pH – Four soil samples were tested for pH. Values ranged from 7.78 to 8.20, which are above 

the minimum pH of 5.0 described in the DTSC variance; and 

• Metals – Two samples were analyzed for CCR Title 22 metals. With the exception of lead, 

none of the metals concentrations were detected at or above the respective TTLC or ten-times 

the STLC. 

4.2.10 Lead and pH Results – Group 9 

• Total Lead – Seventeen soil samples were analyzed for total lead. Concentrations ranged from 

below the reporting limit of 5.0 mg/kg to 25 mg/kg. HSC specifies 350 mg/kg as the total lead 

threshold;

• WET-Citric – None of the soil samples analyzed met the criteria for WET-Citric analysis; 

• WET-DI – None of the soil samples analyzed met the criteria for WET-DI analysis; 

• TCLP – Four soil samples exhibiting the highest total lead concentrations were analyzed by 

the TCLP method. The TCLP concentrations were all below the laboratory detection limit of 

0.25 mg/l. The TCLP for RCRA waste for lead is 5.0 mg/l;  

• pH – Four soil samples were tested for pH. Values ranged from 7.02 to 8.39, which are above 

the minimum pH of 5.0 described in the DTSC variance; and 

• Metals – Two samples were analyzed for CCR Title 22 metals. With the exception of lead, 

none of the metals concentrations were detected at or above the respective TTLC or ten-times 

the STLC. 

4.2.11 Lead and pH Results – Group 10 

• Total Lead – Sixteen soil samples were analyzed for total lead. Concentrations ranged from 

5.3 mg/kg to 540 mg/kg. HSC specifies 350 mg/kg as the total lead threshold; 

• WET-Citric – Six soil samples exhibited a total lead concentration greater than 50 mg/kg, and 

were analyzed using the WET-Citric method. The WET-Citric concentrations ranged from 

below the laboratory detection limit of 0.25 mg/l to 59 mg/l; 

• WET-DI – Five soil samples exhibited a WET-Citric concentration greater than 5.0 mg/l and 

were analyzed using the WET-DI method. The WET-DI concentrations in the samples ranged 

from below the laboratory detection limit of 0.25 mg/l to 0.32 mg/l;  

• TCLP – Four soil samples exhibiting the highest total lead concentrations were analyzed by 

the TCLP method. The TCLP concentrations ranged from 0.84 mg/l to 1.2 mg/l. The TCLP for 

RCRA waste for lead is 5.0 mg/l; 
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• pH – Four soil samples were tested for pH. Values ranged from 7.70 to 8.30, which are above 

the minimum pH of 5.0 described in the DTSC variance; and 

• Metals – Two samples were analyzed for CCR Title 22 metals. With the exception of lead, 

none of the metals concentrations were detected at or above the respective TTLC or ten-times 

the STLC. 

4.2.12 Lead and pH Results – Group 11 

• Total Lead – Sixteen soil samples were analyzed for total lead. Concentrations ranged from 

below the reporting limit of 5.0 mg/kg to 380 mg/kg. HSC specifies 350 mg/kg as the total 

lead threshold; 

• WET-Citric – Eight soil samples were analyzed using the WET-Citric method. The WET-

Citric concentrations ranged from below the laboratory detection limit of 0.25 mg/l to 50 mg/l; 

• WET-DI – Five soil samples exhibited a WET-Citric concentration greater than 5.0 mg/l and 

were analyzed using the WET-DI method. The WET-DI concentrations in the samples ranged 

from  0.92 mg/l to 1.9 mg/l;  

• TCLP – Four soil samples exhibiting the highest total lead concentrations were analyzed by 

the TCLP method. The TCLP concentrations ranged from 0.46 mg/l to 3.5 mg/l. The TCLP for 

RCRA waste for lead is 5.0 mg/l;  

• pH – Four soil samples were tested for pH. Values ranged from 7.41 to 7.99, which are above 

the minimum pH of 5.0 described in the DTSC variance; and 

• Metals – Two samples were analyzed for CCR Title 22 metals. With the exception of lead, 

none of the metals concentrations were detected at or above the respective TTLC or ten-times 

the STLC. 

4.2.13 Lead and pH Results – Group 12 

• Total Lead – Sixteen soil samples were analyzed for total lead. Concentrations ranged from 

below the reporting limit of 5.0 mg/kg to 190 mg/kg. HSC specifies 350 mg/kg as the total 

lead threshold; 

• WET-Citric – Three soil samples exhibited a total lead concentration greater than 50 mg/kg, 

and were analyzed using the WET-Citric method. The WET-Citric concentrations ranged from 

6.4 mg/l to 17 mg/l; 

• WET-DI – Three soil samples exhibited a WET-Citric concentration greater than 5.0 mg/l and 

were analyzed using the WET-DI method. The WET-DI concentrations in the samples ranged 

from below the laboratory detection limit of 0.25 mg/l to 0.36 mg/l;  

• TCLP – Four soil samples exhibiting the highest total lead concentrations were analyzed by 

the TCLP method. The TCLP concentrations ranged from below the laboratory detection limit 

of 0.25 mg/l to 0.88 mg/l. The TCLP for RCRA waste for lead is 5.0 mg/l;  
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• pH – Four soil samples were tested for pH. Values ranged from 7.59 to 7.79, which are above 

the minimum pH of 5.0 described in the DTSC variance; and 

• Metals – Two samples were analyzed for CCR Title 22 metals. With the exception of lead, 

none of the metals concentrations were detected at or above the respective TTLC or ten-times 

the STLC. 

4.2.14 Lead and pH Results – Group 13 

• Total Lead – Sixteen soil samples were analyzed for total lead. Concentrations ranged from 

below the reporting limit of 5.0 mg/kg to 1,200 mg/kg. HSC specifies 350 mg/kg as the total 

lead threshold; 

• WET-Citric – Eight soil samples were analyzed using the WET-Citric method. The WET-

Citric concentrations   ranged from 0.93 mg/l to 66 mg/l; 

• WET-DI – Four soil samples exhibited a WET-Citric concentration greater than 5.0 mg/l and 

were analyzed using the WET-DI method. The WET-DI concentrations in the samples were all 

below the laboratory detection limit of 0.25 mg/l;  

• TCLP – Four soil samples exhibiting the highest total lead concentrations were analyzed by 

the TCLP method. The TCLP concentrations ranged from below the laboratory detection limit 

of 0.25 mg/l to 3.1 mg/l. The TCLP for RCRA waste for lead is 5.0 mg/l;  

• pH – Four soil samples were tested for pH. Values ranged from 7.00 to 8.39, which are above 

the minimum pH of 5.0 described in the DTSC variance; and 

• Metals – Two samples were analyzed for CCR Title 22 metals. With the exception of lead, 

none of the metals concentrations were detected at or above the respective TTLC or ten-times 

the STLC. 

4.2.15 Lead and pH Results – Group 14 

• Total Lead – Fifteen soil samples were analyzed for total lead. Concentrations ranged from 

below the reporting limit of 5.0 mg/kg to 320 mg/kg. HSC specifies 350 mg/kg as the total 

lead threshold; 

• WET-Citric – Three soil samples exhibited a total lead concentration greater than 50 mg/kg, 

and were analyzed using the WET-Citric method. The WET-Citric concentrations ranged from 

4.6 mg/l to 54 mg/l; 

• WET-DI – Two soil samples exhibited a WET-Citric concentration greater than 5.0 mg/l and 

were analyzed using the WET-DI method. The WET-DI concentrations in the samples were 

below the laboratory detection limit of 0.25 mg/l;  

• TCLP – Four soil samples exhibiting the highest total lead concentrations were analyzed by 

the TCLP method. The TCLP concentrations ranged from below the laboratory detection limit 

of 0.25 mg/l to 2.5 mg/l. The TCLP for RCRA waste for lead is 5.0 mg/l;  
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• pH – Four soil samples were tested for pH. Values ranged from 7.48 to 7.92, which are above 

the minimum pH of 5.0 described in the DTSC variance; and 

• Metals – Two samples were analyzed for CCR Title 22 metals. With the exception of lead, 

none of the metals concentrations were detected at or above the respective TTLC or ten-times 

the STLC. 

4.2.16 Lead and pH Results – Group 15 

• Total Lead – Sixteen soil samples were analyzed for total lead. Concentrations ranged from 

11 mg/kg to 770 mg/kg. HSC specifies 350 mg/kg as the total lead threshold; 

• WET-Citric – Seven soil samples exhibited a total lead concentration greater than 50 mg/kg, 

and were analyzed using the WET-Citric method. The WET-Citric concentrations ranged from 

2.3 mg/l to 63 mg/l; 

• WET-DI – Six soil samples exhibited a WET-Citric concentration greater than 5.0 mg/l and 

were analyzed using the WET-DI method. The WET-DI concentrations in the samples ranged 

from below the laboratory detection limit of 0.25 mg/l to 1.4 mg/l;  

• TCLP – Four soil samples exhibiting the highest total lead concentrations were analyzed by 

the TCLP method. The TCLP concentrations ranged from 0.59 mg/l to 7.3 mg/l. The TCLP for 

RCRA waste for lead is 5.0 mg/l;  

• pH – Four soil samples were tested for pH. Values ranged from 6.76 to 7.76, which are above 

the minimum pH of 5.0 described in the DTSC variance; and 

• Metals – Two samples were analyzed for CCR Title 22 metals. With the exception of lead, 

none of the metals concentrations were detected at or above the respective TTLC or ten-times 

the STLC. 

4.2.17 Lead and pH Results – Group 16 

• Total Lead – Sixteen soil samples were analyzed for total lead. Concentrations ranged from 

below the reporting limit of 5.0 mg/kg to 7.1 mg/kg. HSC specifies 350 mg/kg as the total lead 

threshold;

• WET-Citric – None of the soil samples analyzed met the criteria for WET-Citric analysis; 

• WET-DI – None of the soil samples analyzed met the criteria for WET-DI analysis;  

• TCLP – At Caltrans request none of the soil samples analyzed were submitted for TCLP 

analysis; and 

• pH – Four soil samples were tested for pH. Values ranged from 7.77 to 8.23, which are above 

the minimum pH of 5.0 described in the DTSC variance. 
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4.3 Data Validation 

Geocon and ATL use QA/QC measures to minimize and control errors associated with field and 

laboratory methods. Field QA/QC measures consist of cleaning sampling equipment between each use 

with a detergent solution followed by successive rinses in tap and deionized water. Based on the 

results of the equipment blanks collected as part of this investigation, Geocon considers the field 

investigation free from potential cross-contamination resulting from inadequate equipment 

decontamination. 

Laboratory QA/QC measures include the use of matrix spikes, duplicates and method blanks, in 

addition to calculation of percent recovery and relative percentage difference (RPD). A review of the 

laboratory QA/QC results indicates satisfactory data reporting. 

Some of the samples analyzed by the soluble lead were diluted because of high soluble lead 

concentrations in the sample. A result reported by the laboratory with a practical quantitation limit 

(PQL) greater than 0.25 mg/l indicates that the sample was diluted because of the conditions stated on 

a letter from ATL dated June 7, 2004. The dilution factor for each analysis is provided on the 

laboratory report in the column labeled “DF.” The letter from ATL is provided with the laboratory 

reports in Appendix B. 

5. DATA EVALUATION 

5.1 Lead Distribution Analysis 

The results of the analytical testing indicate that 19 soil samples were above the California disposal 

threshold of 350 mg/kg total lead content. 

5.2 Statistical Evaluation Methods 

The analytical laboratory results were evaluated statistically to examine the appropriate method of 

reuse or off-site disposal of the soils. Prior to performing the following calculations, analytical results 

reported as below the detection limit were assigned a value of one-half the detection limit. Statistical 

methods were applied to the lead data set collected adjacent to the site to evaluate: 1) if an acceptable 

correlation between total and soluble lead concentrations exists that would allow the prediction of 

soluble lead concentrations based on calculated UCLs; 2) the total lead data population distribution; 

and 3) the one-sided UCLs on the true means of the total lead concentrations for different soil mixing 

scenarios.
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Statistical methods were also applied to the WET-DI and TCLP lead data sets to evaluate the one-

sided UCLs on the true means of the soluble lead concentrations using these analytical methods. 

The total lead and WET-Citric data was divided into eastbound and westbound subsets for evaluation 

of population distribution and correlation and regression analysis. 

5.3 Data Correlation 

A test for data correlation is used to verify the quality of the equation used to predict soluble lead 

concentrations. There should be a correlation coefficient (“r”) of 0.8 or greater between total and 

soluble lead (WET-citric) analytical results. The correlation coefficients for the eastbound and 

westbound data sets were 0.8704 and 0.8935, respectively. 

5.4 Regression Analysis 

A linear regression analysis is necessary to create a soluble lead prediction model for use with the 90 

and 95% UCLs. The model is created by plotting the total lead and soluble lead (WET-Citric) paired 

data points on a scatter plot chart. A linear regression line is then added to the chart using the 

following equation: 

y = mx + b 

where: 

y = WET Citric result, mg/l

x = total lead result, mg/kg 

b = the y-intercept

s

t

s

sr
Slopem

×
==

where: 

r = correlation coefficient 

st = standard deviation of the total lead results 

ss = standard deviation of the soluble lead results 

The linear equation corresponding to the regression line is then used to predict a soluble lead 

concentration for the statistical total lead UCLs. The integrity of the equation is directly related to the 

correlation coefficient described in Section 5.3. 
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5.5 Population Distribution 

A test for population distribution is necessary to apply the appropriate methods when examining the 

UCLs on the true total lead means. When evaluating the distribution of total lead concentrations, all 

total lead data from each area were treated as one data set. In accordance with Chapter Nine, SW-846, 

3rd Edition, U.S. Environmental Protection Agency, 1986, (Chapter Nine, SW-846), distribution was 

evaluated by comparing the mean versus the variance of the total lead data sets. If the mean was 

greater than the variance, the data set was assumed to be normally distributed and transformation was 

not performed. If the mean was less than the variance, the data set was transformed using an arcsine 

conversion. If the mean was approximately equal to the variance, the data set was transformed using a 

square-root conversion.  

5.6 Calculating the Upper Confidence Limits for the True Mean 

Statistical confidence limits are the classical tool for addressing uncertainties of a distribution mean. 

The UCLs of the true mean concentration are used as the mean concentrations because it is not 

possible to know the true mean. The UCLs therefore account for uncertainties due to limited sampling 

data. As more data are available for a given site, uncertainty decreases and the UCLs move closer to 

the true mean. 

A 90% UCL is desired if the soil is to be reused on-site and a 95% UCL is desired if the soil is to be 

disposed of offsite or relinquished to a contractor as described in Task Order No. 07-129411-3C. The 

maximum 90% UCL allowed for reuse of on-site soil is 3,397 mg/kg and the maximum 95 percent 

UCL allowed for disposal is 350 mg/kg. The one-sided 90% and 95% UCLs of the true mean are 

defined as the values that, when calculated repeatedly for randomly drawn subsets of site data, equal 

or exceed the true mean 90% and 95% of the time, respectively. The following statistical equation 

(from Chapter Nine, SW-846) was used to calculate the UCLs:  

UCL x t
S

n
p= +

Where: 

x = sample mean 

tp = student’s t for a one-tailed confidence interval and a probability of p 

S = standard deviation 

n = number of samples 

For the purpose of this investigation, the samples were assumed to be collected using systematic 

random sampling. Chapter Nine of SW-846 indicates that a statistical transformation should be used if 
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the data set is not normally distributed, and statistical evaluations should be performed on the 

transformed scale. Based on calculation of the mean and variance of the data sets and visual 

interpretation of the data, the data sets should be transformed. 

The mean was less than the variance for the non-transformed data indicating that the data set was not 

normally distributed and transformation was necessary. The raw data was transformed using the 

arcsine transformation. The arcsine transformation was accomplished by dividing each total lead result 

by the maximum concentration (this results in a data set of all numbers falling between 0 and 1), 

calculating the arcsine of the quotient (yi = arcsine(xi/xmax)), performing the statistical calculations on 

the transformed data, and finally re-converting the result to real numbers (zi = xmaxsin yi).

In order to evaluate different soil excavation scenarios, different UCLs were calculated. Data were 

divided into data sets corresponding to sample depths. Using these data sets, the UCLs for the true 

means were calculated for each successive soil layer and for the underlying soil layer. For example, 

the data from Group 1 was divided into the following four data sets: 

• Total lead concentrations for soil samples collected from 0 to 0.15 meters (Data Set A); 

• Total lead concentrations for soil samples collected from 0.15 to 0.3 meters (Data Set B);  

• Total lead concentrations for soil samples collected from 0.45 to 0.6 meters (Data Set C); and 

• Total lead concentrations for soil samples collected from 1.35 to 1.5 meters (Data Set D) 

Using the data sets above, the following UCLs for the true means were calculated: 

• UCL for the top 0.15 meters of soil (Data Set A) and the UCL for the underlying soil (Data 

Sets B, C, and D);  

• UCL for the top 0.3 meters of soil (Data Sets A and B) and the UCL for the underlying soil 

(Data Sets C, and D);  

• UCL for the top 0.6 meters of soil (Data Sets A, B, and C) and the UCL for the underlying soil 

(Data Set D and); and 

• UCL for the entire 1.5 m soil column (Data Sets A, B, C, and D). 

For reference, tables summarizing the results of the 90% and 95% UCLs and predicted soluble lead 

concentrations are presented below along with reuse and disposal conditions. Additional soil 

excavation and mixing scenarios can be found on the block diagrams in Appendix C. In instances 

where the predicted soluble lead concentration was less than zero, the results are stated as below the 

detection limit.  
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90% UCL Lead Analysis and Soil Management Summary – Group 1 

Soil Interval 

(m) 

Total Lead 90% UCL 

(mg/kg) 

Within

Variance?

Soluble Lead 

WET-DI 90% 

UCL (mg/l) 

DTSC Variance 

Condition 

0-1.5 75.88 Yes 0.13 1 

95% UCL Lead Analysis and Soil Management Summary – Group 1 

Soil Interval 

(m) 

Total Lead 95% 

UCL (mg/kg) 

Predicted Soluble 

Lead-95% UCL 

(mg/l) 

TCLP 95% 

UCL (mg/l) 
Relinquish Disposal 

0-0.15 170.0 14.07 No Class I 

0.15-1.5 29.45 4.29 Yes No Restrictions 

0-1.5 83.37 8.04 

0.13

No Class I 

90% UCL Lead Analysis and Soil Management Summary – Group 2 

Soil Interval 

(m) 

Total Lead 90% UCL

(mg/kg) 

Within

Variance?

Soluble Lead 

WET-DI (mg/l) 

DTSC Variance 

Condition 

0-0.9 28.84 Yes 0.40 Does not apply 

95% UCL Lead Analysis and Soil Management Summary – Group 2 

Soil Interval 

(m) 

Total Lead 95% 

UCL (mg/kg) 

Predicted Soluble 

Lead-95% UCL 

(mg/l) 

TCLP 95% 

UCL (mg/l) 
Relinquish Disposal 

0-0.9 32.49 3.35 0.13 Yes No Restrictions 

90% UCL Lead Analysis and Soil Management Summary – Group 3A 

Soil Interval 

(m) 

Total Lead 90% UCL

(mg/kg) 

Within

Variance?

Soluble Lead 

WET-DI 90% 

UCL (mg/l) 

DTSC Variance 

Condition 

0-0.9 128.60 Yes 0.13 1 

95% UCL Lead Analysis and Soil Management Summary – Group 3A 

Soil Interval 

(m) 

Total Lead 95% 

UCL (mg/kg) 

Predicted Soluble 

Lead-95% UCL 

(mg/l) 

TCLP 95% 

UCL (mg/l) 
Relinquish Disposal 

0-0.15 346.67 26.36 No Class I 

0.15-0.9 37.27 4.83 Yes No Restrictions 

0-0.9 142.51 12.15 

0.31

No Class I 
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90% UCL Lead Analysis and Soil Management Summary – Group 3B 

Soil Interval 

(m) 

Total Lead 90% UCL

(mg/kg) 

Within

Variance?

Soluble Lead 

WET-DI 90% 

UCL (mg/l) 

DTSC Variance 

Condition 

0-0.9 174.01 Yes 2.38 2 

95% UCL Lead Analysis and Soil Management Summary – Group 3B 

Soil Interval 

(m) 

Total Lead 95% 

UCL (mg/kg) 

Predicted Soluble 

Lead-95% UCL 

(mg/l) 

TCLP 95% 

UCL (mg/l) 
Relinquish Disposal 

0-0.9 192.47 15.63 3.25 No Class I 

90% UCL Lead Analysis and Soil Management Summary – Group 4 

Soil Interval 

(m) 

Total Lead 90% UCL

(mg/kg) 

Within

Variance?

Soluble Lead 

WET-DI 90% 

UCL (mg/l) 

DTSC Variance 

Condition 

0-0.9 175.15 Yes 3.83 2 

95% UCL Lead Analysis and Soil Management Summary – Group 4 

Soil Interval 

(m) 

Total Lead 95% 

UCL (mg/kg) 

Predicted Soluble 

Lead-95% UCL 

(mg/l) 

TCLP 95% 

UCL (mg/l) 
Relinquish Disposal 

0-0.15 416.61 38.27 No Class I 

0.15-0.9 43.94 4.39 Yes No Restrictions 

0-0.9 195.19 18.14 

2.00

No Class I 

90% UCL Lead Analysis and Soil Management Summary – Group 5 

Soil Interval 

(m) 

Total Lead 90% UCL

(mg/kg) 

Within

Variance?

Soluble Lead 

WET-DI 90% 

UCL (mg/l) 

DTSC Variance 

Condition 

0-1.5 191.13 Yes 0.45 1 

95% UCL Lead Analysis and Soil Management Summary – Group 5 

Soil Interval 

(m) 

Total Lead 95% 

UCL (mg/kg) 

Predicted Soluble 

Lead-95% UCL 

(mg/l) 

TCLP 95% 

UCL (mg/l) 
Relinquish Disposal 

0-1.5 211.43 16.95 1.46 No Class I 
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90% UCL Lead Analysis and Soil Management Summary – Group 6 

Soil Interval 

(m) 

Total Lead 90% UCL

(mg/kg) 

Within

Variance?

Soluble Lead 

WET-DI 90% 

UCL (mg/l) 

DTSC Variance 

Condition 

0-1.5 53.10 Yes <0.25 1 

95% UCL Lead Analysis and Soil Management Summary – Group 6 

Soil Interval 

(m) 

Total Lead 95% 

UCL (mg/kg) 

Predicted Soluble 

Lead-95% UCL 

(mg/l) 

TCLP 95% 

UCL (mg/l) 
Relinquish Disposal 

0-0.15 165.53 13.76 No Class I 

0.15–1.5 20.59 3.67 Yes No Restrictions 

0-1.5 59.81 6.40 

0.76

No Class I 

90% UCL Lead Analysis and Soil Management Summary – Group 7 

Soil Interval 

(m) 

Total Lead 90% UCL

(mg/kg) 

Within

Variance?

Soluble Lead 

WET-DI 90% 

UCL (mg/l) 

DTSC Variance 

Condition 

0-1.5 394.31 Yes 0.51 2 

95% UCL Lead Analysis and Soil Management Summary – Group 7 

Soil Interval 

(m) 

Total Lead 95% 

UCL (mg/kg) 

Predicted Soluble 

Lead-95% UCL 

(mg/l) 

TCLP 95% 

UCL (mg/l) 
Relinquish Disposal 

0-0.15 1,276.62 116.44 No Class I 

0.15-1.5 23.37 2.52 Yes No restrictions 

0-1.5 444.85 40.83 

3.45

No Class I 

90% UCL Lead Analysis and Soil Management Summary – Group 8 

Soil Interval 

(m) 

Total Lead 90% UCL

(mg/kg) 

Within

Variance?

Soluble Lead 

WET-DI 90% 

UCL (mg/l) 

DTSC Variance 

Condition 

0-1.5 26.87 Yes <0.25 Does not apply 

95% UCL Lead Analysis and Soil Management Summary – Group 8 

Soil Interval 

(m) 

Total Lead 95% 

UCL (mg/kg) 

Predicted Soluble 

Lead-95% UCL 

(mg/l) 

TCLP 95% 

UCL (mg/l) 
Relinquish Disposal 

0-1.5 29.39 3.07 0.13 Yes No Restrictions 
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90% UCL Lead Analysis and Soil Management Summary – Group 9 

Soil Interval 

(m) 

Total Lead 90% UCL

(mg/kg) 

Within

Variance?

Soluble Lead 

WET-DI 90% 

UCL (mg/l) 

DTSC Variance 

Condition 

0-1.5 10.09 Yes --- Does not apply 

95% UCL Lead Analysis and Soil Management Summary – Group 9 

Soil Interval 

(m) 

Total Lead 95% 

UCL (mg/kg) 

Predicted Soluble 

Lead-95% UCL 

(mg/l) 

TCLP 95% 

UCL (mg/l) 
Relinquish Disposal 

0-1.5 10.94 3.00 0.13 Yes No Restrictions 

90% UCL Lead Analysis and Soil Management Summary – Group 10 

Soil Interval 

(m) 

Total Lead 90% UCL

(mg/kg) 

Within

Variance?

Soluble Lead 

WET-DI 90% 

UCL (mg/l) 

DTSC Variance 

Condition 

0-0.9 200.63 Yes 0.31 1 

95% UCL Lead Analysis and Soil Management Summary – Group 10 

Soil Interval 

(m) 

Total Lead 95% 

UCL (mg/kg) 

Predicted Soluble 

Lead-95% UCL 

(mg/l) 

TCLP 95% 

UCL (mg/l) 
Relinquish Disposal 

0-0.9 221.07 17.62 1.20 No Class I 

90% UCL Lead Analysis and Soil Management Summary – Group 11 

Soil Interval 

(m) 

Total Lead 90% UCL

(mg/kg) 

Within

Variance?

Soluble Lead 

WET-DI 90% 

UCL (mg/l) 

DTSC Variance 

Condition 

0-0.9 191.88 Yes 1.77 2 

95% UCL Lead Analysis and Soil Management Summary – Group 11 

Soil Interval 

(m) 

Total Lead 95% 

UCL (mg/kg) 

Predicted Soluble 

Lead-95% UCL 

(mg/l) 

TCLP 95% 

UCL (mg/l) 
Relinquish Disposal 

0-0.6 261.72 24.19 No Class I 

0.6-0.9 19.54 2.17 Yes No Restrictions 

0-0.9 209.50 19.44 

3.42

No Class I 
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90% UCL Lead Analysis and Soil Management Summary – Group 12 

Soil Interval 

(m) 

Total Lead 90% UCL

(mg/kg) 

Within

Variance?

Soluble Lead 

WET-DI 90% 

UCL (mg/l) 

DTSC Variance 

Condition 

0-0.9 65.01 Yes 0.36 1 

95% UCL Lead Analysis and Soil Management Summary – Group 12 

Soil Interval 

(m) 

Total Lead 95% 

UCL (mg/kg) 

Predicted Soluble 

Lead-95% UCL 

(mg/l) 

TCLP 95% 

UCL (mg/l) 
Relinquish Disposal 

0-0.15 186.30 17.33 No Class I 

0.15-0.9 48.62 4.82 Yes No Restrictions 

0-0.9 72.31 6.97 

0.86

No Class I 

90% UCL Lead Analysis and Soil Management Summary – Group 13 

Soil Interval 

(m) 

Total Lead 90% UCL

(mg/kg) 

Within

Variance?

Soluble Lead 

WET-DI 90% 

UCL (mg/l) 

DTSC Variance 

Condition 

0-0.9 313.24 Yes 0.13 1 

95% UCL Lead Analysis and Soil Management Summary – Group 13 

Soil Interval 

(m) 

Total Lead 95% 

UCL (mg/kg) 

Predicted Soluble 

Lead-95% UCL 

(mg/l) 

TCLP 95% 

UCL (mg/l) 
Relinquish Disposal 

0-0.3 692.78 50.45 No Class I 

0.3-0.9 25.24 3.99 Yes No Restrictions 

0-0.9 359.01 27.22 

3.01

No Class I 

90% UCL Lead Analysis and Soil Management Summary – Group 14 

Soil Interval 

(m) 

Total Lead 90% UCL

(mg/kg) 

Within

Variance?

Soluble Lead 

WET-DI 90% 

UCL (mg/l) 

DTSC Variance 

Condition 

0-1.5 102.94 Yes 0.13 1 

95% UCL Lead Analysis and Soil Management Summary – Group 14 

Soil Interval 

(m) 

Total Lead 95% 

UCL (mg/kg) 

Predicted Soluble 

Lead-95% UCL 

(mg/l) 

TCLP 95% 

UCL (mg/l) 
Relinquish Disposal 

0-0.15 315.79 24.21 No Class I 

0.15-1.5 14.88 3.27 Yes No Restrictions 

0-1.5 116.27 10.33 

2.42

No Class I 



Project No. 09100-06-111 - 25 - June 29, 2004 

Task Order No. 07-129411-3C, EA 129421  

90% UCL Lead Analysis and Soil Management Summary – Group 15 

Soil Interval 

(m) 

Total Lead 90% UCL

(mg/kg) 

Within

Variance?

Soluble Lead 

WET-DI 90% 

UCL (mg/l) 

DTSC Variance 

Condition 

0-0.9 277.33 No 0.96 
Does Not Apply - 

Potential RCRA 

95% UCL Lead Analysis and Soil Management Summary – Group 15 

Soil Interval 

(m) 

Total Lead 95% 

UCL (mg/kg) 

Predicted Soluble 

Lead-95% UCL 

(mg/l) 

TCLP 95% 

UCL (mg/l) 
Relinquish Disposal 

0-0.9 
307.06 30.15 7.13 

No Potential RCRA 

hazardous  

90% UCL Lead Analysis and Soil Management Summary – Group 16 

Soil Interval 

(m) 

Total Lead 90% UCL

(mg/kg) 

Within

Variance?

Soluble Lead 

WET-DI 90% 

UCL (mg/l) 

DTSC Variance 

Condition 

0-0.9 4.4 Yes --- Does not apply 

95% UCL Lead Analysis and Soil Management Summary – Group 16 

Soil Interval 

(m) 

Total Lead 95% 

UCL (mg/kg) 

Predicted Soluble 

Lead-95% UCL 

(mg/l) 

TCLP 95% 

UCL (mg/l) 
Relinquish Disposal 

0-0.9 4.6 0.8 --- Yes No Restrictions 

6. CONCLUSIONS 

A review of the histograms indicated that both the non-transformed total lead and arcsine transformed 

total lead data sets are skewed to the right. Based upon these observations, relative normality of the 

data sets cannot be determined. In addition, the mean is less than the variance for each data set; 

therefore, an arcsine transformation was applied. Histograms, regression analysis charts of total lead 

VS. soluble lead, and 90% and 95% arcsine UCLs with corresponding soil excavation scenarios shown 

in block diagrams for each Group are presented as Appendix C. The correlation factors “r” were above 

the minimum requirement of 0.8. For reference, the regression analysis chart contains the equation for 

the regression line and the “r” value. Reuse conclusions were based upon comparison of the referenced 

90% UCLs for each group to the DTSC Variance, AB 414, and the DTSC Variance modification letter 

dated December 13, 2002. Conclusions for surplus material and material relinquished to the contractor 

was based upon comparison of the total lead 95% transformed UCLs to the HSC disposal limit of 350 

mg/kg, predicted WET-Citric results to the CCR Title 22 soluble lead threshold of 5.0 mg/l, and TCLP 

95% transformed UCLs to the RCRA threshold of 5.0 mg/l. 
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Analysis of selected soil samples for CCR Title 22 metals did not indicate the presence of any of these 

elements (other than lead) at or above their respective Total Threshold Limit Concentrations (TTLCs) 

or 10 times their respective Soluble Threshold Limit Concentrations (STLCs). 

GROUP 1 

Based upon the total lead and WET-DI 90% UCLs, soils from up to 1.5 m beneath the surface would 

likely be suitable for reuse according to the DTSC Variance. Based upon the 95% UCLs and predicted 

WET-Citric results, if the upper 0.15 m of soil is excavated separately for disposal, it would likely be 

classified as a California hazardous material with respect to soluble lead content. Underlying soil to a 

depth of 1.5 m would likely be characterized as non- hazardous. If the entire soil column to a depth of 

1.5 m is treated as a single unit, it would likely be classified as a California hazardous material with 

respect to soluble lead content. Because the TCLP 95% UCL was less than 5.0 mg/l, it is unlikely that 

the soil would be classified as a RCRA hazardous waste.  

GROUP 2 

Based upon the 90% and 95%, any portion of the upper 0.9 m of soil excavated is suitable for reuse or 

disposal without restriction. 

GROUP 3A 

Based upon the total lead and WET-DI 90% UCLs, soils from up to 0.9 m beneath the surface would 

likely be suitable for reuse according to the DTSC Variance. Based upon the 95% UCLs and predicted 

WET-Citric results, if the upper 0.15 m of soil is excavated separately for disposal, it would likely be 

classified as a California hazardous material with respect to soluble lead content. Underlying soil to a 

depth of 0.9 m would likely be characterized as non- hazardous. If the entire soil column to a depth of 

0.9 m is treated as a single unit, it would likely be classified as a California hazardous material with 

respect to soluble lead content. Because the TCLP 95% UCL was less than 5.0 mg/l, it is unlikely that 

the soil would be classified as a RCRA hazardous waste.  

GROUP 3B 

Based upon the total lead and WET-DI 90% UCLs, soils from up to 0.9 m beneath the surface would 

likely be suitable for reuse according to the DTSC Variance. Based upon the 95% UCLs and predicted 

WET-Citric results, if any portion of the upper 0.9 m of soil is to be disposed, it would likely be 

classified as a California hazardous material with respect to soluble lead content. Because the TCLP 

95% UCL was less than 5.0 mg/l, it is unlikely that the soil would be classified as a RCRA hazardous 

waste.  
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GROUP 4 

Based upon the total lead and WET-DI 90% UCLs, soils from up to 0.9 m beneath the surface would 

likely be suitable for reuse according to the DTSC Variance. Based upon the 95% UCLs and predicted 

WET-Citric results, if the upper 0.15 m of soil is excavated separately for disposal, it would likely be 

classified as a California hazardous material with respect to soluble lead content. Underlying soil to a 

depth of 0.9 m would likely be characterized as non- hazardous. If the entire soil column to a depth of 

0.9 m is treated as a single unit, it would likely be classified as a California hazardous material with 

respect to soluble lead content. Because the TCLP 95% UCL was less than 5.0 mg/l, it is unlikely that 

the soil would be classified as a RCRA hazardous waste.  

GROUP 5 

Based upon the total lead and WET-DI 90% UCLs, soils from up to 1.5 m beneath the surface would 

likely be suitable for reuse according to the DTSC Variance. Based upon the 95% UCLs and predicted 

WET-Citric results, if any portion of the upper 1.5 m of soil is excavated for disposal, it would likely 

be classified as a California hazardous material with respect to soluble lead content. Because the TCLP 

95% UCL was less than 5.0 mg/l, it is unlikely that the soil would be classified as a RCRA hazardous 

waste.  

GROUP 6 

Based upon the total lead and WET-DI 90% UCLs, soils from up to 1.5 m beneath the surface would 

likely be suitable for reuse according to the DTSC Variance. Based upon the 95% UCLs and predicted 

WET-Citric results, if the upper 0.15 m of soil is excavated separately for disposal, it would likely be 

classified as a California hazardous material with respect to soluble lead content. Underlying soil to a 

depth of 1.5 m would likely be characterized as non- hazardous. If the entire soil column to a depth of 

1.5 m is treated as a single unit, it would likely be classified as a California hazardous material with 

respect to soluble lead content. Because the TCLP 95% UCL was less than 5.0 mg/l, it is unlikely that 

the soil would be classified as a RCRA hazardous waste.  

GROUP 7 

Based upon the total lead and WET-DI 90% UCLs, soils from up to 1.5 m beneath the surface would 

likely be suitable for reuse according to the DTSC Variance. Based upon the 95% UCLs and predicted 

WET-Citric results, if the upper 0.15 m of soil is excavated separately for disposal, it would likely be 

classified as a California hazardous material with respect to soluble lead content. Underlying soil to a 

depth of 1.5 m would likely be characterized as non- hazardous. If the entire soil column to a depth of 

1.5 m is treated as a single unit, it would likely be classified as a California hazardous material with 
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respect to soluble lead content. Because the TCLP 95% UCL was less than 5.0 mg/l, it is unlikely that 

the soil would be classified as a RCRA hazardous waste.  

GROUP 8 

Based upon the 90% and 95% UCLs, any portion of the upper 1.5 m of soil excavated is suitable for 

reuse or disposal without restriction. 

GROUP 9 

Based upon the 90% and 95% UCLs, any portion of the upper 1.5 m of soil excavated is suitable for 

reuse or disposal without restriction. 

GROUP 10 

Based upon the total lead and WET-DI 90% UCLs, soils from up to 0.9 m beneath the surface would 

likely be suitable for reuse according to the DTSC Variance. Based upon the 95% UCLs and predicted 

WET-Citric results, if any portion of the upper 0.9 m of soil is excavated for disposal, it would likely 

be classified as a California hazardous material with respect to soluble lead content. Because the TCLP 

95% UCL was less than 5.0 mg/l, it is unlikely that the soil would be classified as a RCRA hazardous 

waste.  

GROUP 11 

Based upon the total lead and WET-DI 90% UCLs, soils from up to 0.9 m beneath the surface would 

likely be suitable for reuse according to the DTSC Variance. Based upon the 95% UCLs and predicted 

WET-Citric results, if the upper 0.6 m of soil is excavated separately for disposal, it would likely be 

classified as a California hazardous material with respect to soluble lead content. Underlying soil to a 

depth of 0.9 m would likely be characterized as non- hazardous. If the entire soil column to a depth of 

0.9 m is treated as a single unit, it would likely be classified as a California hazardous material with 

respect to soluble lead content. Because the TCLP 95% UCL was less than 5.0 mg/l, it is unlikely that 

the soil would be classified as a RCRA hazardous waste.  

GROUP 12 

Based upon the total lead and WET-DI 90% UCLs, soils from up to 0.9 m beneath the surface would 

likely be suitable for reuse according to the DTSC Variance. Based upon the 95% UCLs and predicted 

WET-Citric results, if the upper 0.15 m of soil is excavated separately for disposal, it would likely be 

classified as a California hazardous material with respect to lead content. Underlying soil to a depth of 

0.9 m would likely be characterized as non-hazardous. If the entire soil column to a depth of 0.9 m is 
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treated as a single unit, it would likely be classified as a California hazardous material with respect to 

soluble lead content. Because the TCLP 95% UCL was less than 5.0 mg/l, it is unlikely that the soil 

would be classified as a RCRA hazardous waste.  

GROUP 13 

Based upon the total lead and WET-DI 90% UCLs, soils from up to 0.9 m beneath the surface would 

likely be suitable for reuse according to the DTSC Variance. Based upon the 95% UCLs and predicted 

WET-Citric results, if the upper 0.3 m of soil is excavated separately for disposal, it would likely be 

classified as a California hazardous material with respect to lead content. Underlying soil to a depth of 

0.9 m would likely be characterized as non- hazardous. If the entire soil column to a depth of 0.9 m is 

treated as a single unit, it would likely be classified as a California hazardous material with respect to 

soluble lead content. Because the TCLP 95% UCL was less than 5.0 mg/l, it is unlikely that the soil 

would be classified as a RCRA hazardous waste. 

GROUP 14 

Based upon the total lead and WET-DI 90% UCLs, soils from up to 1.5 m beneath the surface would 

likely be suitable for reuse according to the DTSC Variance. Based upon the 95% UCLs and predicted 

WET-Citric results, if the upper 0.15 m of soil is excavated separately for disposal, it would likely be 

classified as a California hazardous material with respect to soluble lead content. Underlying soil to a 

depth of 1.5 m would likely be characterized as non- hazardous. If the entire soil column to a depth of 

1.5 m is treated as a single unit, it would likely be classified as a California hazardous material with 

respect to soluble lead content. Because the TCLP 95% UCL was less than 5.0 mg/l, it is unlikely that 

the soil would be classified as a RCRA hazardous waste.  

GROUP 15 

Based upon the TCLP 95% UCL data set, if any portion of the upper 0.9 m of soil is excavated, it 

would not be suitable for reuse according to the DTSC variance and would likely be classified as both 

a California and RCRA hazardous material. The TCLP 95% UCL should be considered a conservative 

value because it is based upon soil samples with the highest total lead concentrations from the group. 

Exsitu characterization of the soil may result in a non-RCRA classification. 

GROUP 16 

Based upon the 90% and 95% UCLs, any portion of the upper 0.9 m of soil excavated is suitable for 

reuse or disposal without restriction 
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7. RECOMMENDATIONS 

Caltrans should notify the contractors performing the construction activities that hazardous 

concentrations of lead may be present in onsite soil and that appropriate health and safety measures 

should be taken to minimize the exposure to lead. 

Geocon recommends that soil from each Group be managed as follows: 

GROUP 1 

If the upper 1.5 m of excavated soil is to be reused onsite, it may be used as fill provided that the soil 

is covered by a minimum of 0.3 m non-hazardous soil and placed at least 1.5 m above the maximum 

groundwater elevation in accordance with the DTSC Variance. If the upper 0.15 m of soil is excavated 

separately for disposal, it should be treated as a hazardous material with respect to soluble lead 

content. Underlying soil to a depth of 1.5 m should be treated as non-hazardous. If the entire soil 

column to a depth of 1.5 m is disposed of, it should be treated as a hazardous material with respect to 

soluble lead. 

GROUP 2 

Any portion of the upper 0.9 m of soil excavated may be handled as a non-hazardous material and is 

suitable for reuse or disposal without restriction. 

GROUP 3A 

If any portion of the upper 0.9 m of soil is to be reused on-site, it should be covered by a minimum of 

0.3 m non-hazardous soil and placed at least 1.5 m above the maximum groundwater elevation in 

accordance with the DTSC Variance. If the upper 0.15 m of soil is excavated separately for disposal, it 

should be treated as a hazardous material with respect to soluble lead content. Underlying soil to a 

depth of 0.9 m should be treated as non-hazardous. If the entire soil column to a depth of 0.9 m is 

disposed of, it should be treated as a hazardous material with respect to soluble lead. 

GROUP 3B 

If any portion of the upper 0.9 m of soil is to be reused on-site, it should be covered by a pavement 

structure and placed at least 1.5 m above the maximum groundwater elevation in accordance with the 

DTSC Variance. If any portion of the soil column to a depth of 0.9 m is excavated for disposal, it 

should be treated as a hazardous material with respect to soluble lead content.  
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GROUP 4 

If any portion of the upper 0.9 m of soil is to be reused on-site, it should be covered by a pavement 

structure and placed at least 1.5 m above the maximum groundwater elevation in accordance with the 

DTSC Variance. If the upper 0.15 m of soil is excavated separately for disposal, it should be treated as 

a hazardous material with respect to soluble lead content. Underlying soil to a depth of 0.9 m should 

be treated as non-hazardous. If the entire soil column to a depth of 0.9 m is disposed of, it should be 

treated as a hazardous material with respect to soluble lead. 

GROUP 5 

If any portion of the upper 1.5 m of soil is to be reused on-site, it should be covered by a minimum of 

0.3 m non-hazardous soil and placed at least 1.5 m above the maximum groundwater elevation in 

accordance with the DTSC Variance. If any portion of the soil column to a depth of 1.5 m is disposed 

of, it should be treated as a hazardous material with respect to soluble lead. 

GROUP 6 

If any portion of the upper 1.5 m of soil is to be reused on-site, it should be covered by a minimum of 

0.3 m non-hazardous soil and placed at least 1.5 m above the maximum groundwater elevation in 

accordance with the DTSC Variance. If the upper 0.15 m of soil is excavated separately for disposal, it 

should be treated as a hazardous material with respect to soluble lead content. Underlying soil to a 

depth of 1.5 m should be treated as non-hazardous. If the entire soil column to a depth of 1.5 m is 

disposed of, it should be treated as a hazardous material with respect to soluble lead. 

GROUP 7 

If any portion of the upper 1.5 m of soil is to be reused on-site, it should be covered by a pavement 

structure and placed at least 1.5 m above the maximum groundwater elevation in accordance with the 

DTSC Variance. If the upper 0.15 m of soil is excavated separately for disposal, it should be treated as 

a hazardous material with respect to soluble lead content. Underlying soil to a depth of 1.5 m should 

be treated as non-hazardous. If the entire soil column to a depth of 1.5 m is disposed of, it should be 

treated as a hazardous material with respect to soluble lead. 

GROUP 8 

Any portion of the upper 1.5 m of soil excavated may be handled as a non-hazardous material and is 

suitable for reuse or disposal without restriction. 
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GROUP 9 

Any portion of the upper 1.5 m of soil excavated may be handled as a non-hazardous material and is 

suitable for reuse or disposal without restriction. 

GROUP 10 

If any portion of the upper 0.9 m of soil is to be reused on-site, it should be covered by a minimum of 

0.3 m non-hazardous soil and placed at least 1.5 m above the maximum groundwater elevation in 

accordance with the DTSC Variance. If any portion of the soil column to a depth of 0.9 m is disposed 

of, it should be treated as a hazardous material with respect to soluble lead. 

GROUP 11 

If any portion of the upper 0.9 m of soil is to be reused on-site, it should be covered by a pavement 

structure and placed at least 1.5 m above the maximum groundwater elevation in accordance with the 

DTSC Variance. If the upper 0.60 m of soil is excavated separately for disposal, it should be treated as 

a hazardous material with respect to soluble lead content. Underlying soil to a depth of 0.9 m should 

be treated as non-hazardous. If the entire soil column to a depth of 0.9 m is disposed of, it should be 

treated as a hazardous material with respect to soluble lead. 

GROUP 12 

If any portion of the upper 0.9 m of soil is to be reused on-site, it should be covered by a minimum of 

0.3 m non-hazardous soil and placed at least 1.5 m above the maximum groundwater elevation in 

accordance with the DTSC Variance. If the upper 0.15 m of soil is excavated separately for disposal, it 

should be treated as a hazardous material with respect to soluble lead content. Underlying soil to a 

depth of 0.9 m should be treated as non-hazardous. If the entire soil column to a depth of 0.9 m is 

disposed of, it should be treated as a hazardous material with respect to soluble lead. 

GROUP 13 

If any portion of the upper 0.9 m of soil is to be reused on-site, it should be covered by a minimum of 

0.3 m non-hazardous soil and placed at least 1.5 m above the maximum groundwater elevation in 

accordance with the DTSC Variance. If the upper 0.3 m of soil is excavated separately for disposal, it 

should be treated as a hazardous material with respect to soluble lead content. Underlying soil to a 

depth of 0.9 m should be treated as non-hazardous. If the entire soil column to a depth of 0.9 m is 

disposed of, it should be treated as a hazardous material with respect to soluble lead. 
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GROUP 14 

If any portion of the upper 1.5 m of soil is to be reused on-site, it should be covered by a minimum of 

0.3 m non-hazardous soil and placed at least 1.5 m above the maximum groundwater elevation in 

accordance with the DTSC Variance. If the upper 0.15 m of soil is excavated separately for disposal, it 

should be treated as a hazardous material with respect to soluble lead content. Underlying soil to a 

depth of 1.5 m should be treated as non-hazardous. If the entire soil column to a depth of 1.5 m is 

disposed of, it should be treated as a hazardous material with respect to soluble lead.

GROUP 15 

If any portion of the upper 0.9 m of soil from Group 15 is excavated, it should be treated as both a 

California and RCRA hazardous material with respect to lead content and is not suitable for reuse 

according to the DTSC variance. Ex-situ soil sampling and analysis for total lead and soluble lead 

(both WET and TCLP) should be performed prior to offsite disposal.  

GROUP 16 

Any portion of the upper 0.9 m of soil excavated may be handled as a non-hazardous material and is 

suitable for reuse or disposal without restriction. 

8. REPORT LIMITATIONS 

This report has been prepared exclusively for Caltrans. The information obtained is only relevant as of 

the date of the latest site visit. The information contained herein is only valid as of the date of the 

report and will require an update to reflect additional information obtained.  

The conclusions and recommendations presented herein are based on a limited number of samples 

collected from in-place soil and from widely spaced locations according to Caltrans-prescribed 

protocol. The purpose of these sampling and characterization activities was to reasonably predict the 

character of soil to be disturbed for planned construction activities within the described limits of the 

Caltrans right-of-way. The disposition and handling of the soil are governed by the California 

regulations cited above. Although soil samples were analyzed using the TCLP for RCRA waste 

criteria, a comprehensive statistical characterization of the soil was beyond the scope of work of this 

task order. 



Project No. 09100-06-111 - 34 - June 29, 2004 

Task Order No. 07-129411-3C, EA 129421  

It is possible that soil disturbed, excavated and stockpiled could exceed Federal standards for 

hazardous waste and may require handling as a RCRA waste. Conversely, additional characterization 

of individual groups may result in a non-RCRA classification. 

The Client should recognize that this report is not a comprehensive site characterization and should 

not be construed as such. The appropriate regulatory agency may require additional investigations. The 

findings and conclusions as presented in this report are predicated on the results of the limited soil 

sampling and laboratory analyses performed. In addition, the information obtained is not intended to 

address potential impacts related to sources other than those specified herein.  

Therefore, the report should only be deemed conclusive with respect to the information obtained. No 

guarantee or warranty of the results of the report is implied within the intent of this report or any 

subsequent reports, correspondence, or consultation, either express or implied. Geocon strived to 

perform the services summarized herein in accordance with the local standard of care in the 

geographic region at the time the services were rendered. 
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APPENDIX A 

GEOCON CONSULTANTS, INC. 
MODIFIED STANDARD OPERATING PROCEDURE (SOP) NO. 11 
HAND-AUGERING AND SOIL SAMPLE COLLECTION/HANDLING 

Purpose

The purpose of this SOP is to outline procedures and methods to be used to advance hand-augers 

and collect soil samples for chemical analyses. 

Hand-Augering and Soil Sample Collection/Handling Procedures 

1. Initiate boring using a hand-held 7.62 centimeter diameter stainless steel auger.  

2. Advance boring to initial sample depth of approximately 0 to 0.15 m below the ground 

surface.

3. Transfer the soil sample from the hand auger into a plastic bag to homogenize the sample, 

transfer the sample from the plastic bag to a glass jar supplied by the laboratory. Label 

glass jar with the boring number, EA number, and sample depth. 

4. Record the sample identification, time and date of sample collection, sample matrix type, 

turn-around time, and container type on the laboratory chain of custody. 

5. Each prepared sample jar will be placed into a cooler for transport to Advanced 

Technology Laboratories.  

6. Repeat the procedure and collect soil samples at subsequent depths as specified in the 

Task Order, if possible. 

7. Backfill the borings to surface grade with soil cuttings generated. 

8. Clean and rinse sampling equipment prior to the collection of each soil sample by 

washing the equipment with a trisodium phosphate solution followed by subsequent tap 

water and deionized water rinses. 

9. Transport all samples to Advance Technology Laboratories under chain of custody 

control.
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Task Order Number: 07-129411-3C

Project Name: Route 60 KP 28.97-37.01 - Group 1

Project No.: 09100-06-111

DIAGRAM A DIAGRAM B

0 m 0 m

Total Lead - 90% UCL Total Lead - 90% UCL

167.38 mg/kg 13.89 mg/l 129.61 mg/kg 11.26 mg/l

0.15 m

0.30m

Total Lead - 90% UCL Soluble Lead

25.85 mg/kg 4.03 mg/l

Total Lead - 90% UCL Soluble Lead

2.50 mg/kg 2.41 mg/l

1.5m 1.5m

DIAGRAM C DIAGRAM D

0 m 0 m

Total Lead - 90% UCL

96.54 mg/kg 8.95 mg/l

Total Lead - 90% UCL

75.88 mg/kg 7.52 mg/l

0.60m

Total Lead - 90% UCL Soluble Lead

2.50 mg/kg 2.41 mg/l

1.5m 1.5m

DIAGRAM A   -- Separate the top 0.15 m  of soil from the remaining underlying soil

DIAGRAM B   -- Separate the top 0.30 m  of soil from the remaining underlying soil

DIAGRAM C -- Separate the top 0.60 m of soil from the remaining underlying soil

DIAGRAM D -- Treat the entire  section  as a single unit

167.4 mg/kg.

25.8 mg/kg.

Soluble Lead

Block Diagrams - One-Tailed 90% UCL for Arcsine Distribution

Soluble Lead Soluble Lead

Soluble Lead

DIAGRAMS NOT TO SCALE

The above diagrams show the total and predicted soluble lead concentrations in each grouping of soil 

depending on how the various levels of soil are segregated.   For instance, Diagram A shows a scenario 

where the top 0.15 m of soil is excavated and kept separate from the underlying soil.

 In this case, the top 0.15 m of soil would be expected to exhibit an average total lead concentration of 

The underlying soil would be expected to exhibit an average total lead concentration of 
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Task Order Number: 07-129411-3C

Project Name: Route 60 KP 28.97-37.01 - Group 1

Project No.: 09100-06-111

DIAGRAM A DIAGRAM B

0 m 0 m

Total Lead - 95% UCL Total Lead - 95% UCL

170.00 mg/kg 14.07 mg/l 139.47 mg/kg 11.94 mg/l

0.15 m

0.30m

Total Lead - 95% UCL Soluble Lead

29.45 mg/kg 4.29 mg/l

Total Lead - 95% UCL Soluble Lead

2.50 mg/kg 2.41 mg/l

1.5m 1.5m

DIAGRAM C DIAGRAM D

0 m 0 m

Total Lead - 95% UCL

105.56 mg/kg 9.58 mg/l

Total Lead - 95% UCL

83.37 mg/kg 8.04 mg/l

0.60m

Total Lead - 95% UCL Soluble Lead

2.50 mg/kg 2.41 mg/l

1.5m 1.5m

DIAGRAM A   --   Separate the top 0.15 m  of soil from the remaining underlying soil

DIAGRAM B   --   Separate the top 0.30 m  of soil from the remaining underlying soil

DIAGRAM C -- Separate the top 0.60 m of soil from the remaining underlying soil

DIAGRAM D -- Treat the entire  section  as a single unit

170.0 mg/kg.

29.4 mg/kg.

Soluble Lead

Block Diagrams - One-Tailed 95% UCL for Arcsine Distribution

Soluble Lead Soluble Lead

Soluble Lead

DIAGRAMS NOT TO SCALE

The above diagrams show the total and predicted soluble lead concentrations in each grouping of soil 

depending on how the various levels of soil are segregated.   For instance, Diagram A shows a scenario 

where the top 0.15 m of soil is excavated and kept separate from the underlying soil.

 In this case, the top 0.15 m of soil would be expected to exhibit an average total lead concentration of 

The underlying soil would be expected to exhibit an average total lead concentration of
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Task Order Number: 07-129411-3C

Project Name: Route 60 KP 28.97/37.01

Project No.: 09100-06-111

EA 129421

Group 1

0 m

TCLP - 95% UCL

0.13 mg/l

1.5 m

Block Diagram - One-Tailed 95% UCL for Arcsine Distribution

The above diagrams show the 95% one-sided UCL TCLP concentrations in soil to a depth of approximately 1.5 m.
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Task Order Number: 07-129411-3C

Project Name: Route 60 KP 28.97/37.01

Project No.: 09100-06-111

EA 129421

Group 1

0 m

WET-Di - 90% UCL

0.13 mg/l

1.5 m

The above diagrams show the 90% one-sided UCL WET-Di concentrations in soil to a depth of approximately 1.5 m.

Block Diagram - One-Tailed 90% UCL for Arcsine Distribution



�����������������������������������������������������������������������������������������������������������������������
�����������������������������������������������������������������������������������������������������������������������
�����������������������������������������������������������������������������������������������������������������������

���������������������������������������������������
���������������������������������������������������
���������������������������������������������������

�������������������������
�������������������������
�������������������������

�������������������������������������������������������������������������������������������������������
�������������������������������������������������������������������������������������������������������
�������������������������������������������������������������������������������������������������������

��������������������������������������������������
��������������������������������������������������
��������������������������������������������������

�������������������������
�������������������������
���������������������������������������������������

�������������������������
�����������������������������
�����������������������������

�������������������������������������������������������������������
�������������������������������������������������������������������

���������������������������������������������������
���������������������������������������������������

�������������������������
�������������������������

��������������������������
��������������������������

�����������������������������
�����������������������������

��������������������������������������������������
��������������������������������������������������

��������������������������������������������������
��������������������������������������������������

�������������������������
���������������������������������������������������

�������������������������
�������������������������

������������������������������������������
������������������������������������������
������������������������������������������

�������������������������
�������������������������
�������������������������

��������������������������
��������������������������
��������������������������

��������������������������
��������������������������
��������������������������

�������������������������
�������������������������
��������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������

�������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
�������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������

��������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
��������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
����������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
����������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
��������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
����������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
��������������������������������������������������������������������������������������������������������������������������������������������������������������������������������

�����������������������������������������������������������������������������������������������������������������������
�����������������������������������������������������������������������������������������������������������������������

���������������������������������������������������
���������������������������������������������������

�������������������������
�������������������������

�������������������������������������������������������������������������������������������������������
�������������������������������������������������������������������������������������������������������

��������������������������������������������������
��������������������������������������������������

�������������������������
���������������������������������������������������

�������������������������
�������������������������

�����������������������������
�����������������������������
�����������������������������

�������������������������������������������������������������������
�������������������������������������������������������������������
�������������������������������������������������������������������

���������������������������������������������������
���������������������������������������������������
���������������������������������������������������

�������������������������
�������������������������
�������������������������

��������������������������
��������������������������
��������������������������

�����������������������������
�����������������������������
�����������������������������

��������������������������������������������������
��������������������������������������������������
��������������������������������������������������

��������������������������������������������������
��������������������������������������������������
��������������������������������������������������

�������������������������
�������������������������
���������������������������������������������������

�������������������������
�������������������������

������������������������������������������
������������������������������������������
������������������������������������������

�������������������������
�������������������������
�������������������������

��������������������������
��������������������������
��������������������������

�����������������������������
�����������������������������
�����������������������������

��������������������������������������������������
��������������������������������������������������
��������������������������������������������������

��������������������������������������������������
��������������������������������������������������
��������������������������������������������������

�������������������������
�������������������������
��������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������

�������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
��������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
���������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������

�������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
�������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������

��������������������������
��������������������������
��������������������������

�����������������������������
�����������������������������
�����������������������������

��������������������������������������������������
��������������������������������������������������
��������������������������������������������������

��������������������������������������������������
��������������������������������������������������
��������������������������������������������������

�������������������������
�������������������������
��������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������

�������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
��������������������������
��������������������������

��������������������������
��������������������������

�������������������������
��������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������

�������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
�������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
�������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
�������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
�������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
�������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������

��������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
��������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
��������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
��������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
��������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
��������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
����������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
��������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
����������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
��������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
����������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
��������������������������������������������������������������������������������������������������������������������������������������������������������������������������������

Task Order Number: 07-129411-3C

Project Name: Route 60 KP 28.97-37.01 -  Group 2

Project No.: 09100-06-111

DIAGRAM A DIAGRAM B

0 m 0 m

Total Lead - 90% UCL Total Lead - 90% UCL

86.73 mg/kg 8.28 mg/l 52.58 mg/kg 5.18 mg/l

0.15 m

0.30m

Total Lead - 90% UCL Soluble Lead

5.22 mg/kg 0.87 mg/l

Total Lead - 90% UCL Soluble Lead

5.08 mg/kg 0.86 mg/l

0.90m 0.90m

DIAGRAM C DIAGRAM D

0 m 0 m

Total Lead - 90% UCL

36.89 mg/kg 3.75 mg/l

Total Lead - 90% UCL

28.84 mg/kg 3.02 mg/l

0.60m

Total Lead - 90% UCL Soluble Lead

7.20 mg/kg 1.05 mg/l

0.90m 0.90m

DIAGRAM A   -- Separate the top 0.15 m  of soil from the remaining underlying soil

DIAGRAM B   -- Separate the top 0.30 m  of soil from the remaining underlying soil

DIAGRAM C -- Separate the top 0.60 m of soil from the remaining underlying soil

DIAGRAM D -- Treat the entire  section  as a single unit

86.7 mg/kg.

5.2 mg/kg.

DIAGRAMS NOT TO SCALE

The above diagrams show the total and predicted soluble lead concentrations in each grouping of soil 

depending on how the various levels of soil are segregated.   For instance, Diagram A shows a scenario 

where the top 0.15 m of soil is excavated and kept separate from the underlying soil.

 In this case, the top 0.15 m of soil would be expected to exhibit an average total lead concentration of 

The underlying soil would be expected to exhibit an average total lead concentration of 

Soluble Lead

Block Diagrams - One-Tailed 90% UCL for Arcsine Distribution

Soluble Lead Soluble Lead

Soluble Lead
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Task Order Number: 07-129411-3C

Project Name: Route 60 KP 28.97-37.01 -  Group 2

Project No.: 09100-06-111

DIAGRAM A DIAGRAM B

0 m 0 m

Total Lead - 95% UCL Total Lead - 95% UCL

93.47 mg/kg 8.89 mg/l 59.50 mg/kg 5.80 mg/l

0.15 m

0.30m

Total Lead - 95% UCL Soluble Lead

5.57 mg/kg 0.90 mg/l

Total Lead - 95% UCL Soluble Lead

5.52 mg/kg 0.90 mg/l

0.90m 0.90m

DIAGRAM C DIAGRAM D

0 m 0 m

Total Lead - 95% UCL

41.73 mg/kg 4.19 mg/l

Total Lead - 95% UCL

32.49 mg/kg 3.35 mg/l

0.60m

Total Lead - 95% UCL Soluble Lead

7.74 mg/kg 1.10 mg/l

0.90m 0.90m

DIAGRAM A   --   Separate the top 0.15 m  of soil from the remaining underlying soil

DIAGRAM B   --   Separate the top 0.30 m  of soil from the remaining underlying soil

DIAGRAM C -- Separate the top 0.60 m of soil from the remaining underlying soil

DIAGRAM D -- Treat the entire  section  as a single unit

93.5 mg/kg.

5.6 mg/kg.

DIAGRAMS NOT TO SCALE

The above diagrams show the total and predicted soluble lead concentrations in each grouping of soil 

depending on how the various levels of soil are segregated.   For instance, Diagram A shows a scenario 

where the top 0.15 m of soil is excavated and kept separate from the underlying soil.

 In this case, the top 0.15 m of soil would be expected to exhibit an average total lead concentration of 

The underlying soil would be expected to exhibit an average total lead concentration of

Soluble Lead

Block Diagrams - One-Tailed 95% UCL for Arcsine Distribution

Soluble Lead Soluble Lead

Soluble Lead
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Task Order Number: 07-129411-3C

Project Name: Route 60 KP 28.97/37.01

Project No.: 09100-06-111

EA 129421

Group 2

0 m

TCLP - 95% UCL

0.13 mg/l

0.9 m

Block Diagram - One-Tailed 95% UCL for Arcsine Distribution

The above diagrams show the 95% one-sided UCL TCLP concentrations in soil to a depth of approximately 0.9 m.
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Task Order Number: 07-129411-3C

Project Name: Route 60 KP 28.97-37.01 - Group 3A

Project No.: 09100-06-111

DIAGRAM A DIAGRAM B

0 m 0 m

Total Lead - 90% UCL Total Lead - 90% UCL

331.18 mg/kg 25.29 mg/l 225.75 mg/kg 17.95 mg/l

0.15 m

0.30m

Total Lead - 90% UCL Soluble Lead

33.29 mg/kg 4.55 mg/l

Total Lead - 90% UCL Soluble Lead

23.58 mg/kg 3.88 mg/l

0.90m 0.90m

DIAGRAM C DIAGRAM D

0 m 0 m

Total Lead - 90% UCL

163.15 mg/kg 13.59 mg/l

Total Lead - 90% UCL

128.60 mg/kg 11.19 mg/l

0.60m

Total Lead - 90% UCL Soluble Lead

33.23 mg/kg 4.55 mg/l

0.90m 0.90m

DIAGRAM A   -- Separate the top 0.15 m  of soil from the remaining underlying soil

DIAGRAM B   -- Separate the top 0.30 m  of soil from the remaining underlying soil

DIAGRAM C -- Separate the top 0.60 m of soil from the remaining underlying soil

DIAGRAM D -- Treat the entire  section  as a single unit

331.2 mg/kg.

33.3 mg/kg.

DIAGRAMS NOT TO SCALE

The above diagrams show the total and predicted soluble lead concentrations in each grouping of soil 

depending on how the various levels of soil are segregated.   For instance, Diagram A shows a scenario 

where the top 0.15 m of soil is excavated and kept separate from the underlying soil.

 In this case, the top 0.15 m of soil would be expected to exhibit an average total lead concentration of 

The underlying soil would be expected to exhibit an average total lead concentration of 

Soluble Lead

Block Diagrams - One-Tailed 90% UCL for Arcsine Distribution

Soluble Lead Soluble Lead

Soluble Lead
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Task Order Number: 07-129411-3C

Project Name: Route 60 KP 28.97-37.01 - Group 3A

Project No.: 09100-06-111

DIAGRAM A DIAGRAM B

0 m 0 m

Total Lead - 95% UCL Total Lead - 95% UCL

346.67 mg/kg 26.36 mg/l 248.94 mg/kg 19.56 mg/l

0.15 m

0.30m

Total Lead - 95% UCL Soluble Lead

37.27 mg/kg 4.83 mg/l

Total Lead - 95% UCL Soluble Lead

25.96 mg/kg 4.04 mg/l

0.90m 0.90m

DIAGRAM C DIAGRAM D

0 m 0 m

Total Lead - 95% UCL

180.99 mg/kg 14.83 mg/l

Total Lead - 95% UCL

142.51 mg/kg 12.15 mg/l

0.60m

Total Lead - 95% UCL Soluble Lead

36.19 mg/kg 4.75 mg/l

0.90m 0.90m

DIAGRAM A   --   Separate the top 0.15 m  of soil from the remaining underlying soil

DIAGRAM B   --   Separate the top 0.30 m  of soil from the remaining underlying soil

DIAGRAM C -- Separate the top 0.60 m of soil from the remaining underlying soil

DIAGRAM D -- Treat the entire  section  as a single unit

346.7 mg/kg.

37.3 mg/kg.

DIAGRAMS NOT TO SCALE

The above diagrams show the total and predicted soluble lead concentrations in each grouping of soil 

depending on how the various levels of soil are segregated.   For instance, Diagram A shows a scenario 

where the top 0.15 m of soil is excavated and kept separate from the underlying soil.

 In this case, the top 0.15 m of soil would be expected to exhibit an average total lead concentration of 

The underlying soil would be expected to exhibit an average total lead concentration of

Soluble Lead

Block Diagrams - One-Tailed 95% UCL for Arcsine Distribution

Soluble Lead Soluble Lead

Soluble Lead
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Task Order Number: 07-129411-3C

Project Name: Route 60 KP 28.97/37.01

Project No.: 09100-06-111

EA 129421

Group 3A

0 m

TCLP - 95% UCL

0.31 mg/l

0.9 m

The above diagrams show the 95% one-sided UCL TCLP concentrations in soil to a depth of approximately 0.9 m.
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Task Order Number: 07-129411-3C

Project Name: Route 60 KP 28.97/37.01

Project No.: 09100-06-111

EA 129421

Group 3A

0 m

WET-Di - 90% UCL

0.13 mg/l

0.9 m

The above diagrams show the 90% one-sided UCL WET-Di concentrations in soil to a depth of approximately 0.9 m.

Block Diagram - One-Tailed 90% UCL for Arcsine Distribution
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Task Order Number: 07-129411-3C

Project Name: Route 60 KP 28.97-37.01 - Group 3B

Project No.: 09100-06-111

DIAGRAM A DIAGRAM B

0 m 0 m

Total Lead - 90% UCL Total Lead - 90% UCL

409.04 mg/kg 30.70 mg/l 284.56 mg/kg 22.04 mg/l

0.15 m

0.30m

Total Lead - 90% UCL Soluble Lead

52.05 mg/kg 5.86 mg/l

Total Lead - 90% UCL Soluble Lead

46.06 mg/kg 5.44 mg/l

0.90m 0.90m

DIAGRAM C DIAGRAM D

0 m 0 m

Total Lead - 90% UCL

206.91 mg/kg 16.64 mg/l

Total Lead - 90% UCL

174.01 mg/kg 14.35 mg/l

0.60m

Total Lead - 90% UCL Soluble Lead

75.88 mg/kg 7.52 mg/l

0.90m 0.90m

DIAGRAM A   -- Separate the top 0.15 m  of soil from the remaining underlying soil

DIAGRAM B   -- Separate the top 0.30 m  of soil from the remaining underlying soil

DIAGRAM C -- Separate the top 0.60 m of soil from the remaining underlying soil

DIAGRAM D -- Treat the entire  section  as a single unit

409.0 mg/kg.

52.0 mg/kg.

Soluble Lead

Block Diagrams - One-Tailed 90% UCL for Arcsine Distribution

Soluble Lead Soluble Lead

Soluble Lead

DIAGRAMS NOT TO SCALE

The above diagrams show the total and predicted soluble lead concentrations in each grouping of soil 

depending on how the various levels of soil are segregated.   For instance, Diagram A shows a scenario 

where the top 0.15 m of soil is excavated and kept separate from the underlying soil.

 In this case, the top 0.15 m of soil would be expected to exhibit an average total lead concentration of 

The underlying soil would be expected to exhibit an average total lead concentration of 
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Task Order Number: 07-129411-3C

Project Name: Route 60 KP 28.97-37.01 - Group 3B

Project No.: 09100-06-111

DIAGRAM A DIAGRAM B

0 m 0 m

Total Lead - 95% UCL Total Lead - 95% UCL

419.98 mg/kg 31.47 mg/l 312.83 mg/kg 24.01 mg/l

0.15 m

0.30m

Total Lead - 95% UCL Soluble Lead

56.04 mg/kg 6.14 mg/l

Total Lead - 95% UCL Soluble Lead

52.03 mg/kg 5.86 mg/l

0.90m 0.90m

DIAGRAM C DIAGRAM D

0 m 0 m

Total Lead - 95% UCL

229.20 mg/kg 18.19 mg/l

Total Lead - 95% UCL

192.47 mg/kg 15.63 mg/l

0.60m

Total Lead - 95% UCL Soluble Lead

68.14 mg/kg 6.98 mg/l

0.90m 0.90m

DIAGRAM A   --   Separate the top 0.15 m  of soil from the remaining underlying soil

DIAGRAM B   --   Separate the top 0.30 m  of soil from the remaining underlying soil

DIAGRAM C -- Separate the top 0.60 m of soil from the remaining underlying soil

DIAGRAM D -- Treat the entire  section  as a single unit

420.0 mg/kg.

56.0 mg/kg.

Soluble Lead

Block Diagrams - One-Tailed 95% UCL for Arcsine Distribution

Soluble Lead Soluble Lead

Soluble Lead

DIAGRAMS NOT TO SCALE

The above diagrams show the total and predicted soluble lead concentrations in each grouping of soil 

depending on how the various levels of soil are segregated.   For instance, Diagram A shows a scenario 

where the top 0.15 m of soil is excavated and kept separate from the underlying soil.

 In this case, the top 0.15 m of soil would be expected to exhibit an average total lead concentration of 

The underlying soil would be expected to exhibit an average total lead concentration of
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Task Order Number: 07-129411-3C

Project Name: Route 60 KP 28.97/37.01

Project No.: 09100-06-111

EA 129421

Group 3B

0 m

TCLP - 95% UCL

3.25 mg/l

0.9 m

Block Diagram - One-Tailed 95% UCL for Arcsine Distribution

The above diagrams show the 95% one-sided UCL TCLP concentrations in soil to a depth of approximately 0.9 m.
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Task Order Number: 07-129411-3C

Project Name: Route 60 KP 28.97/37.01

Project No.: 09100-06-111

EA 129421

Group 3B

0 m

WET-Di - 90% UCL

2.38 mg/l

0.9 m

The above diagrams show the 90% one-sided UCL WET-Di concentrations in soil to a depth of approximately 0.9 m.

Block Diagram - One-Tailed 90% UCL for Arcsine Distribution
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Task Order Number: 07-129411-3C

Project Name: Route 60 KP 28.97-37.01 - Group 4

Project No.: 09100-06-111

DIAGRAM A DIAGRAM B

0 m 0 m

Total Lead - 90% UCL Total Lead - 90% UCL

415.92 mg/kg 38.20 mg/l 291.06 mg/kg 26.85 mg/l

0.15 m

0.30m

Total Lead - 90% UCL Soluble Lead

40.45 mg/kg 4.07 mg/l

Total Lead - 90% UCL Soluble Lead

37.09 mg/kg 3.77 mg/l

0.90m 0.90m

DIAGRAM C DIAGRAM D

0 m 0 m

Total Lead - 90% UCL

212.85 mg/kg 19.74 mg/l

Total Lead - 90% UCL

175.15 mg/kg 16.32 mg/l

0.60m

Total Lead - 90% UCL Soluble Lead

8.44 mg/kg 1.16 mg/l

0.90m 0.90m

DIAGRAM A   -- Separate the top 0.15 m  of soil from the remaining underlying soil

DIAGRAM B   -- Separate the top 0.30 m  of soil from the remaining underlying soil

DIAGRAM C -- Separate the top 0.60 m of soil from the remaining underlying soil

DIAGRAM D -- Treat the entire  section  as a single unit

415.9 mg/kg.

40.5 mg/kg.

Soluble Lead

Block Diagrams - One-Tailed 90% UCL for Arcsine Distribution

Soluble Lead Soluble Lead

Soluble Lead

DIAGRAMS NOT TO SCALE

The above diagrams show the total and predicted soluble lead concentrations in each grouping of soil 

depending on how the various levels of soil are segregated.   For instance, Diagram A shows a scenario 

where the top 0.15 m of soil is excavated and kept separate from the underlying soil.

 In this case, the top 0.15 m of soil would be expected to exhibit an average total lead concentration of 

The underlying soil would be expected to exhibit an average total lead concentration of 
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Task Order Number: 07-129411-3C

Project Name: Route 60 KP 28.97-37.01 - Group 4

Project No.: 09100-06-111

DIAGRAM A DIAGRAM B

0 m 0 m

Total Lead - 95% UCL Total Lead - 95% UCL

416.61 mg/kg 38.27 mg/l 321.70 mg/kg 29.64 mg/l

0.15 m

0.30m

Total Lead - 95% UCL Soluble Lead

43.94 mg/kg 4.39 mg/l

Total Lead - 95% UCL Soluble Lead

42.03 mg/kg 4.22 mg/l

0.90m 0.90m

DIAGRAM C DIAGRAM D

0 m 0 m

Total Lead - 95% UCL

236.75 mg/kg 21.92 mg/l

Total Lead - 95% UCL

195.19 mg/kg 18.14 mg/l

0.60m

Total Lead - 95% UCL Soluble Lead

6.71 mg/kg 1.01 mg/l

0.90m 0.90m

DIAGRAM A   --   Separate the top 0.15 m  of soil from the remaining underlying soil

DIAGRAM B   --   Separate the top 0.30 m  of soil from the remaining underlying soil

DIAGRAM C -- Separate the top 0.60 m of soil from the remaining underlying soil

DIAGRAM D -- Treat the entire  section  as a single unit

416.6 mg/kg.

43.9 mg/kg.

Soluble Lead

Block Diagrams - One-Tailed 95% UCL for Arcsine Distribution

Soluble Lead Soluble Lead

Soluble Lead

DIAGRAMS NOT TO SCALE

The above diagrams show the total and predicted soluble lead concentrations in each grouping of soil 

depending on how the various levels of soil are segregated.   For instance, Diagram A shows a scenario 

where the top 0.15 m of soil is excavated and kept separate from the underlying soil.

 In this case, the top 0.15 m of soil would be expected to exhibit an average total lead concentration of 

The underlying soil would be expected to exhibit an average total lead concentration of
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Task Order Number: 07-129411-3C

Project Name: Route 60 KP 28.97/37.01

Project No.: 09100-06-111

EA 129421

Group 4

0 m

TCLP - 95% UCL

2.00 mg/l

0.9 m

Block Diagram - One-Tailed 95% UCL for Arcsine Distribution

The above diagrams show the 95% one-sided UCL TCLP concentrations in soil to a depth of approximately 0.9 m.
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Task Order Number: 07-129411-3C

Project Name: Route 60 KP 28.97/37.01

Project No.: 09100-06-111

EA 129421

Group 4

0 m

WET-Di - 90% UCL

3.83 mg/l

0.9 m

The above diagrams show the 90% one-sided UCL WET-Di concentrations in soil to a depth of approximately 0.9 m.

Block Diagram - One-Tailed 90% UCL for Arcsine Distribution
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Task Order Number: 07-129411-3C

Project Name: Route 60 KP 28.97-37.01 - Group 5

Project No.: 09100-06-111

DIAGRAM A DIAGRAM B

0 m 0 m

Total Lead - 90% UCL Total Lead - 90% UCL

447.10 mg/kg 33.35 mg/l 325.78 mg/kg 24.91 mg/l

0.15 m

0.30m

Total Lead - 90% UCL Soluble Lead

54.99 mg/kg 6.06 mg/l

Total Lead - 90% UCL Soluble Lead

56.45 mg/kg 6.16 mg/l

1.5m 1.5m

DIAGRAM C DIAGRAM D

0 m 0 m

Total Lead - 90% UCL

242.01 mg/kg 19.08 mg/l

Total Lead - 90% UCL

191.13 mg/kg 15.54 mg/l

0.60m

Total Lead - 90% UCL Soluble Lead

56.35 mg/kg 6.16 mg/l

1.5m 1.5m

DIAGRAM A   -- Separate the top 0.15 m  of soil from the remaining underlying soil

DIAGRAM B   -- Separate the top 0.30 m  of soil from the remaining underlying soil

DIAGRAM C -- Separate the top 0.60 m of soil from the remaining underlying soil

DIAGRAM D -- Treat the entire  section  as a single unit

447.1 mg/kg.

55.0 mg/kg.

DIAGRAMS NOT TO SCALE

The above diagrams show the total and predicted soluble lead concentrations in each grouping of soil 

depending on how the various levels of soil are segregated.   For instance, Diagram A shows a scenario 

where the top 0.15 m of soil is excavated and kept separate from the underlying soil.

 In this case, the top 0.15 m of soil would be expected to exhibit an average total lead concentration of 

The underlying soil would be expected to exhibit an average total lead concentration of 

Soluble Lead

Block Diagrams - One-Tailed 90% UCL for Arcsine Distribution

Soluble Lead Soluble Lead

Soluble Lead
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Task Order Number: 07-129411-3C

Project Name: Route 60 KP 28.97-37.01 - Group 5

Project No.: 09100-06-111

DIAGRAM A DIAGRAM B

0 m 0 m

Total Lead - 95% UCL Total Lead - 95% UCL

446.60 mg/kg 33.32 mg/l 356.97 mg/kg 27.08 mg/l

0.15 m

0.30m

Total Lead - 95% UCL Soluble Lead

61.08 mg/kg 6.49 mg/l

Total Lead - 95% UCL Soluble Lead

63.97 mg/kg 6.69 mg/l

1.5m 1.5m

DIAGRAM C DIAGRAM D

0 m 0 m

Total Lead - 95% UCL

267.31 mg/kg 20.84 mg/l

Total Lead - 95% UCL

211.43 mg/kg 16.95 mg/l

0.60m

Total Lead - 95% UCL Soluble Lead

63.02 mg/kg 6.62 mg/l

1.5m 1.5m

DIAGRAM A   --   Separate the top 0.15 m  of soil from the remaining underlying soil

DIAGRAM B   --   Separate the top 0.30 m  of soil from the remaining underlying soil

DIAGRAM C -- Separate the top 0.60 m of soil from the remaining underlying soil

DIAGRAM D -- Treat the entire  section  as a single unit

446.6 mg/kg.

61.1 mg/kg.

DIAGRAMS NOT TO SCALE

The above diagrams show the total and predicted soluble lead concentrations in each grouping of soil 

depending on how the various levels of soil are segregated.   For instance, Diagram A shows a scenario 

where the top 0.15 m of soil is excavated and kept separate from the underlying soil.

 In this case, the top 0.15 m of soil would be expected to exhibit an average total lead concentration of 

The underlying soil would be expected to exhibit an average total lead concentration of

Soluble Lead

Block Diagrams - One-Tailed 95% UCL for Arcsine Distribution

Soluble Lead Soluble Lead

Soluble Lead
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Task Order Number: 07-129411-3C

Project Name: Route 60 KP 28.97/37.01

Project No.: 09100-06-111

EA 129421

Group 5

0 m

TCLP - 95% UCL

1.46 mg/l

1.5 m

Block Diagram - One-Tailed 95% UCL for Arcsine Distribution

The above diagrams show the 90% and 95% one-sided UCL TCLP concentrations in soil to a depth of approximately 

1.5 m.
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Task Order Number: 07-129411-3C

Project Name: Route 60 KP 28.97/37.01

Project No.: 09100-06-111

EA 129421

Group 5

0 m

WET-Di - 90% UCL

0.45 mg/l

1.5 m

The above diagrams show the 90% one-sided UCL WET-Di concentrations in soil to a depth of approximately 1.5 m.

Block Diagram - One-Tailed 90% UCL for Arcsine Distribution
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Task Order Number: 07-129411-3C

Project Name: Route 60 KP 28.97-37.01 - Group 6

Project No.: 09100-06-111

DIAGRAM A DIAGRAM B

0 m 0 m

Total Lead - 90% UCL Total Lead - 90% UCL

150.22 mg/kg 12.69 mg/l 89.71 mg/kg 8.48 mg/l

0.15 m

0.30m

Total Lead - 90% UCL Soluble Lead

19.03 mg/kg 3.56 mg/l

Total Lead - 90% UCL Soluble Lead

17.02 mg/kg 3.42 mg/l

1.5m 1.5m

DIAGRAM C DIAGRAM D

0 m 0 m

Total Lead - 90% UCL

64.69 mg/kg 6.74 mg/l

Total Lead - 90% UCL

53.10 mg/kg 5.93 mg/l

0.60m

Total Lead - 90% UCL Soluble Lead

8.89 mg/kg 2.85 mg/l

1.5m 1.5m

DIAGRAM A   -- Separate the top 0.15 m  of soil from the remaining underlying soil

DIAGRAM B   -- Separate the top 0.30 m  of soil from the remaining underlying soil

DIAGRAM C -- Separate the top 0.60 m of soil from the remaining underlying soil

DIAGRAM D -- Treat the entire  section  as a single unit

150.2 mg/kg.

19.0 mg/kg.

Soluble Lead

Block Diagrams - One-Tailed 90% UCL for Arcsine Distribution

Soluble Lead Soluble Lead

Soluble Lead

DIAGRAMS NOT TO SCALE

The above diagrams show the total and predicted soluble lead concentrations in each grouping of soil 

depending on how the various levels of soil are segregated.   For instance, Diagram A shows a scenario 

where the top 0.15 m of soil is excavated and kept separate from the underlying soil.

 In this case, the top 0.15 m of soil would be expected to exhibit an average total lead concentration of 

The underlying soil would be expected to exhibit an average total lead concentration of 
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Task Order Number: 07-129411-3C

Project Name: Route 60 KP 28.97-37.01 - Group 6

Project No.: 09100-06-111

DIAGRAM A DIAGRAM B

0 m 0 m

Total Lead - 95% UCL Total Lead - 95% UCL

165.53 mg/kg 13.76 mg/l 102.06 mg/kg 9.34 mg/l

0.15 m

0.30m

Total Lead - 95% UCL Soluble Lead

20.59 mg/kg 3.67 mg/l

Total Lead - 95% UCL Soluble Lead

18.90 mg/kg 3.55 mg/l

1.5m 1.5m

DIAGRAM C DIAGRAM D

0 m 0 m

Total Lead - 95% UCL

73.03 mg/kg 7.32 mg/l

Total Lead - 95% UCL

59.81 mg/kg 6.40 mg/l

0.60m

Total Lead - 95% UCL Soluble Lead

8.22 mg/kg 2.81 mg/l

1.5m 1.5m

DIAGRAM A   --   Separate the top 0.15 m  of soil from the remaining underlying soil

DIAGRAM B   --   Separate the top 0.30 m  of soil from the remaining underlying soil

DIAGRAM C -- Separate the top 0.60 m of soil from the remaining underlying soil

DIAGRAM D -- Treat the entire  section  as a single unit

165.5 mg/kg.

20.6 mg/kg.

Soluble Lead

Block Diagrams - One-Tailed 95% UCL for Arcsine Distribution

Soluble Lead Soluble Lead

Soluble Lead

DIAGRAMS NOT TO SCALE

The above diagrams show the total and predicted soluble lead concentrations in each grouping of soil 

depending on how the various levels of soil are segregated.   For instance, Diagram A shows a scenario 

where the top 0.15 m of soil is excavated and kept separate from the underlying soil.

 In this case, the top 0.15 m of soil would be expected to exhibit an average total lead concentration of 

The underlying soil would be expected to exhibit an average total lead concentration of
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Task Order Number: 07-129411-3C

Project Name: Route 60 KP 28.97/37.01

Project No.: 09100-06-111

EA 129421

Group 6

0 m

TCLP - 95% UCL

0.76 mg/l

1.5 m

Block Diagram - One-Tailed 95% UCL for Arcsine Distribution

The above diagrams show the 95% one-sided UCL TCLP concentrations in soil to a depth of approximately 1.5 m.
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Task Order Number: 07-129411-3C

Project Name: Route 60 KP 28.97-37.01 - Group 7

Project No.: 09100-06-111

DIAGRAM A DIAGRAM B

0 m 0 m

Total Lead - 90% UCL Total Lead - 90% UCL

1,192.50 mg/kg 108.79 mg/l 736.23 mg/kg 67.32 mg/l

0.15 m

0.30m

Total Lead - 90% UCL Soluble Lead

22.35 mg/kg 2.43 mg/l

Total Lead - 90% UCL Soluble Lead

22.19 mg/kg 2.41 mg/l

1.5m 1.5m

DIAGRAM C DIAGRAM D

0 m 0 m

Total Lead - 90% UCL

515.21 mg/kg 47.23 mg/l

Total Lead - 90% UCL

394.31 mg/kg 36.24 mg/l

0.60m

Total Lead - 90% UCL Soluble Lead

16.75 mg/kg 1.92 mg/l

1.5m 1.5m

DIAGRAM A   --   Separate the top 0.15 m  of soil from the remaining underlying soil

DIAGRAM B   --   Separate the top 0.30 m  of soil from the remaining underlying soil

DIAGRAM C -- Separate the top 0.60 m of soil from the remaining underlying soil

DIAGRAM D -- Treat the entire  section  as a single unit

1192.5 mg/kg.

22.3 mg/kg.

DIAGRAMS NOT TO SCALE

The above diagrams show the total and predicted soluble lead concentrations in each grouping of soil 

depending on how the various levels of soil are segregated.   For instance, Diagram A shows a scenario where 

the top 0.15 m of soil is excavated and kept separate from the underlying soil.

 In this case, the top 0.15 m of soil would be expected to exhibit an average total lead concentration of 

The underlying soil would be expected to exhibit an average total lead concentration of 

Soluble Lead

Block Diagrams - One-Tailed 90% UCL for Arcsine Distribution

Soluble Lead Soluble Lead

Soluble Lead
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Task Order Number: 07-129411-3C

Project Name: Route 60 KP 28.97-37.01 - Group 7

Project No.: 09100-06-111

DIAGRAM A DIAGRAM B

0 m 0 m

Total Lead - 95% UCL Total Lead - 95% UCL

1276.62 mg/kg 116.44 mg/l 829.15 mg/kg 75.77 mg/l

0.15 m

0.30m

Total Lead - 95% UCL Soluble Lead

23.37 mg/kg 2.52 mg/l

Total Lead - 95% UCL Soluble Lead

23.74 mg/kg 2.55 mg/l

1.5m 1.5m

DIAGRAM C DIAGRAM D

0 m 0 m

Total Lead - 95% UCL

581.48 mg/kg 53.25 mg/l

Total Lead - 95% UCL

444.85 mg/kg 40.83 mg/l

0.60m

Total Lead - 95% UCL Soluble Lead

17.73 mg/kg 2.01 mg/l

1.5m 1.5m

DIAGRAM A   --   Separate the top 0.15 m  of soil from the remaining underlying soil

DIAGRAM B   --   Separate the top 0.30 m  of soil from the remaining underlying soil

DIAGRAM C -- Separate the top 0.60 m of soil from the remaining underlying soil

DIAGRAM D -- Treat the entire  section  as a single unit

1276.6 mg/kg.

23.4 mg/kg.

DIAGRAMS NOT TO SCALE

The above diagrams show the total and predicted soluble lead concentrations in each grouping of soil 

depending on how the various levels of soil are segregated.   For instance, Diagram A shows a scenario where 

the top 0.15 m of soil is excavated and kept separate from the underlying soil.

 In this case, the top 0.15 m of soil would be expected to exhibit an average total lead concentration of 

The underlying soil would be expected to exhibit an average total lead concentration of

Soluble Lead

Block Diagrams - One-Tailed 95% UCL for Arcsine Distribution

Soluble Lead Soluble Lead

Soluble Lead
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Task Order Number: 07-129411-3C

Project Name: Route 60 KP 28.97/37.01

Project No.: 09100-06-111

EA 129421

Group 7

0 m

TCLP - 95% UCL

3.45 mg/l

1.5 m

Block Diagram - One-Tailed 95% UCL for Arcsine Distribution

The above diagrams show the 95% one-sided UCL TCLP concentrations in soil to a depth of approximately 1.5 m.
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Task Order Number: 07-129411-3C

Project Name: Route 60 KP 28.97/37.01

Project No.: 09100-06-111

EA 129421

Group 7

0 m

WET-Di - 90% UCL

0.51 mg/l

1.5 m

The above diagrams show the 90% one-sided UCL WET-Di concentrations in soil to a depth of approximately 1.5 m.

Block Diagram - One-Tailed 90% UCL for Arcsine Distribution
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Task Order Number: 07-129411-3C

Project Name: Route 60 KP 28.97-37.01 - Group 8

Project No.: 09100-06-111

DIAGRAM A DIAGRAM B

0 m 0 m

Total Lead - 90% UCL Total Lead - 90% UCL

62.99 mg/kg 6.12 mg/l 42.95 mg/kg 4.30 mg/l

0.15 m

0.30m

Total Lead - 90% UCL Soluble Lead

16.30 mg/kg 1.88 mg/l

Total Lead - 90% UCL Soluble Lead

15.77 mg/kg 1.83 mg/l

1.5m 1.5m

DIAGRAM C DIAGRAM D

0 m 0 m

Total Lead - 90% UCL

32.01 mg/kg 3.31 mg/l

Total Lead - 90% UCL

26.87 mg/kg 2.84 mg/l

0.60m

Total Lead - 90% UCL Soluble Lead

23.97 mg/kg 2.58 mg/l

1.5m 1.5m

DIAGRAM A   -- Separate the top 0.15 m  of soil from the remaining underlying soil

DIAGRAM B   -- Separate the top 0.30 m  of soil from the remaining underlying soil

DIAGRAM C -- Separate the top 0.60 m of soil from the remaining underlying soil

DIAGRAM D -- Treat the entire  section  as a single unit

63.0 mg/kg.

16.3 mg/kg.

DIAGRAMS NOT TO SCALE

The above diagrams show the total and predicted soluble lead concentrations in each grouping of soil 

depending on how the various levels of soil are segregated.   For instance, Diagram A shows a scenario 

where the top 0.15 m of soil is excavated and kept separate from the underlying soil.

 In this case, the top 0.15 m of soil would be expected to exhibit an average total lead concentration of 

The underlying soil would be expected to exhibit an average total lead concentration of 

Soluble Lead

Block Diagrams - One-Tailed 90% UCL for Arcsine Distribution

Soluble Lead Soluble Lead

Soluble Lead
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Task Order Number: 07-129411-3C

Project Name: Route 60 KP 28.97-37.01 - Group 8

Project No.: 09100-06-111

DIAGRAM A DIAGRAM B

0 m 0 m

Total Lead - 95% UCL Total Lead - 95% UCL

66.62 mg/kg 6.45 mg/l 47.32 mg/kg 4.70 mg/l

0.15 m

0.30m

Total Lead - 95% UCL Soluble Lead

17.75 mg/kg 2.01 mg/l

Total Lead - 95% UCL Soluble Lead

17.58 mg/kg 1.99 mg/l

1.5m 1.5m

DIAGRAM C DIAGRAM D

0 m 0 m

Total Lead - 95% UCL

35.27 mg/kg 3.60 mg/l

Total Lead - 95% UCL

29.39 mg/kg 3.07 mg/l

0.60m

Total Lead - 95% UCL Soluble Lead

26.33 mg/kg 2.79 mg/l

1.5m 1.5m

DIAGRAM A   --   Separate the top 0.15 m  of soil from the remaining underlying soil

DIAGRAM B   --   Separate the top 0.30 m  of soil from the remaining underlying soil

DIAGRAM C -- Separate the top 0.60 m of soil from the remaining underlying soil

DIAGRAM D -- Treat the entire  section  as a single unit

66.6 mg/kg.

17.7 mg/kg.

DIAGRAMS NOT TO SCALE

The above diagrams show the total and predicted soluble lead concentrations in each grouping of soil 

depending on how the various levels of soil are segregated.   For instance, Diagram A shows a scenario 

where the top 0.15 m of soil is excavated and kept separate from the underlying soil.

 In this case, the top 0.15 m of soil would be expected to exhibit an average total lead concentration of 

The underlying soil would be expected to exhibit an average total lead concentration of

Soluble Lead

Block Diagrams - One-Tailed 95% UCL for Arcsine Distribution

Soluble Lead Soluble Lead

Soluble Lead
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Task Order Number: 07-129411-3C

Project Name: Route 60 KP 28.97/37.01

Project No.: 09100-06-111

EA 129421

Group 8

0 m

TCLP - 95% UCL

0.13 mg/l

1.5 m

Block Diagram - One-Tailed 95% UCL for Arcsine Distribution

The above diagrams show the 95% one-sided UCL TCLP concentrations in soil to a depth of approximately 1.5 m.
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Task Order Number: 07-129411-3C

Project Name: Route 60 KP 28.97-37.01 - Group 9

Project No.: 09100-06-111

DIAGRAM A DIAGRAM B

0 m 0 m

Total Lead - 90% UCL Total Lead - 90% UCL

20.71 mg/kg 3.68 mg/l 14.31 mg/kg 3.23 mg/l

0.15 m

0.30m

Total Lead - 90% UCL Soluble Lead

7.27 mg/kg 2.74 mg/l

Total Lead - 90% UCL Soluble Lead

5.27 mg/kg 2.60 mg/l

1.5m 1.5m

DIAGRAM C DIAGRAM D

0 m 0 m

Total Lead - 90% UCL

11.02 mg/kg 3.00 mg/l

Total Lead - 90% UCL

10.09 mg/kg 2.94 mg/l

0.60m

Total Lead - 90% UCL Soluble Lead

2.50 mg/kg 2.41 mg/l

1.5m 1.5m

DIAGRAM A   -- Separate the top 0.15 m  of soil from the remaining underlying soil

DIAGRAM B   -- Separate the top 0.30 m  of soil from the remaining underlying soil

DIAGRAM C -- Separate the top 0.60 m of soil from the remaining underlying soil

DIAGRAM D -- Treat the entire  section  as a single unit

20.7 mg/kg.

7.3 mg/kg.

DIAGRAMS NOT TO SCALE

The above diagrams show the total and predicted soluble lead concentrations in each grouping of soil 

depending on how the various levels of soil are segregated.   For instance, Diagram A shows a scenario 

where the top 0.15 m of soil is excavated and kept separate from the underlying soil.

 In this case, the top 0.15 m of soil would be expected to exhibit an average total lead concentration of 

The underlying soil would be expected to exhibit an average total lead concentration of 

Soluble Lead

Block Diagrams - One-Tailed 90% UCL for Arcsine Distribution

Soluble Lead Soluble Lead

Soluble Lead
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Task Order Number: 07-129411-3C

Project Name: Route 60 KP 28.97-37.01 - Group 9

Project No.: 09100-06-111

DIAGRAM A DIAGRAM B

0 m 0 m

Total Lead - 95% UCL Total Lead - 95% UCL

22.69 mg/kg 3.81 mg/l 15.61 mg/kg 3.32 mg/l

0.15 m

0.30m

Total Lead - 95% UCL Soluble Lead

7.92 mg/kg 2.79 mg/l

Total Lead - 95% UCL Soluble Lead

5.73 mg/kg 2.63 mg/l

1.5m 1.5m

DIAGRAM C DIAGRAM D

0 m 0 m

Total Lead - 95% UCL

11.96 mg/kg 3.07 mg/l

Total Lead - 95% UCL

10.94 mg/kg 3.00 mg/l

0.60m

Total Lead - 95% UCL Soluble Lead

2.50 mg/kg 2.41 mg/l

1.5m 1.5m

DIAGRAM A   --   Separate the top 0.15 m  of soil from the remaining underlying soil

DIAGRAM B   --   Separate the top 0.30 m  of soil from the remaining underlying soil

DIAGRAM C -- Separate the top 0.60 m of soil from the remaining underlying soil

DIAGRAM D -- Treat the entire  section  as a single unit

22.7 mg/kg.

7.9 mg/kg.

DIAGRAMS NOT TO SCALE

The above diagrams show the total and predicted soluble lead concentrations in each grouping of soil 

depending on how the various levels of soil are segregated.   For instance, Diagram A shows a scenario 

where the top 0.15 m of soil is excavated and kept separate from the underlying soil.

 In this case, the top 0.15 m of soil would be expected to exhibit an average total lead concentration of 

The underlying soil would be expected to exhibit an average total lead concentration of

Soluble Lead

Block Diagrams - One-Tailed 95% UCL for Arcsine Distribution

Soluble Lead Soluble Lead

Soluble Lead



�����������������������������������������������������������������������������������������������������������������������
�����������������������������������������������������������������������������������������������������������������������
�����������������������������������������������������������������������������������������������������������������������

����������������������������������������������������
����������������������������������������������������
����������������������������������������������������

�������������������������
�������������������������
��������������������������������������������������

�������������������������
�������������������������
�������������������������

�����������������������������
�����������������������������
�����������������������������
�����������������������������

�������������������������������������������������������������������
�������������������������������������������������������������������
�������������������������������������������������������������������
�������������������������������������������������������������������

����������������������������������������������������
����������������������������������������������������
����������������������������������������������������
����������������������������������������������������

�������������������������
�������������������������
�������������������������
���������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������

��������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
���������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
�������������������������

�����������������������������
�����������������������������

�������������������������������������������������������������������
�������������������������������������������������������������������

����������������������������������������������������
����������������������������������������������������

�������������������������
��������������������������������������������������

�������������������������
�������������������������

������������������������������������������
������������������������������������������
������������������������������������������

���������������������������
���������������������������
���������������������������

��������������������������������������������������
��������������������������������������������������
����������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������

��������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
��������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
��������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
��������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
��������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
��������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
��������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
��������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
��������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
��������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
��������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������

Task Order Number: 07-129411-3C

Project Name: Route 60 KP 28.97/37.01

Project No.: 09100-06-111

EA 129421

Group 9

0 m

TCLP - 95% UCL

0.13 mg/l

1.5 m

Block Diagram - One-Tailed 95% UCL for Arcsine Distribution

The above diagrams show the 95% one-sided UCL TCLP concentrations in soil to a depth of approximately 1.5 m.
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Task Order Number: 07-129411-3C

Project Name: Route 60 KP 28.97-37.01 - Group 10

Project No.: 09100-06-111

DIAGRAM A DIAGRAM B

0 m 0 m

Total Lead - 90% UCL Total Lead - 90% UCL

502.74 mg/kg 37.23 mg/l 346.34 mg/kg 26.34 mg/l

0.15 m

0.30m

Total Lead - 90% UCL Soluble Lead

104.48 mg/kg 9.51 mg/l

Total Lead - 90% UCL Soluble Lead

41.99 mg/kg 5.16 mg/l

0.90m 0.90m

DIAGRAM C DIAGRAM D

0 m 0 m

Total Lead - 90% UCL

253.65 mg/kg 19.89 mg/l

Total Lead - 90% UCL

200.63 mg/kg 16.20 mg/l

0.60m

Total Lead - 90% UCL Soluble Lead

56.85 mg/kg 6.19 mg/l

0.90m 0.90m

DIAGRAM A   -- Separate the top 0.15 m  of soil from the remaining underlying soil

DIAGRAM B   -- Separate the top 0.30 m  of soil from the remaining underlying soil

DIAGRAM C -- Separate the top 0.60 m of soil from the remaining underlying soil

DIAGRAM D -- Treat the entire  section  as a single unit

502.7 mg/kg.

104.5 mg/kg.

Soluble Lead

Block Diagrams - One-Tailed 90% UCL for Arcsine Distribution

Soluble Lead Soluble Lead

Soluble Lead

DIAGRAMS NOT TO SCALE

The above diagrams show the total and predicted soluble lead concentrations in each grouping of soil 

depending on how the various levels of soil are segregated.   For instance, Diagram A shows a scenario 

where the top 0.15 m of soil is excavated and kept separate from the underlying soil.

 In this case, the top 0.15 m of soil would be expected to exhibit an average total lead concentration of 

The underlying soil would be expected to exhibit an average total lead concentration of 
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Task Order Number: 07-129411-3C

Project Name: Route 60 KP 28.97-37.01 - Group 10

Project No.: 09100-06-111

DIAGRAM A DIAGRAM B

0 m 0 m

Total Lead - 95% UCL Total Lead - 95% UCL

534.27 mg/kg 39.42 mg/l 380.06 mg/kg 28.69 mg/l

0.15 m

0.30m

Total Lead - 95% UCL Soluble Lead

115.78 mg/kg 10.29 mg/l

Total Lead - 95% UCL Soluble Lead

45.77 mg/kg 5.42 mg/l

0.90m 0.90m

DIAGRAM C DIAGRAM D

0 m 0 m

Total Lead - 95% UCL

279.61 mg/kg 21.70 mg/l

Total Lead - 95% UCL

221.07 mg/kg 17.62 mg/l

0.60m

Total Lead - 95% UCL Soluble Lead

62.39 mg/kg 6.58 mg/l

0.90m 0.90m

DIAGRAM A   --   Separate the top 0.15 m  of soil from the remaining underlying soil

DIAGRAM B   --   Separate the top 0.30 m  of soil from the remaining underlying soil

DIAGRAM C -- Separate the top 0.60 m of soil from the remaining underlying soil

DIAGRAM D -- Treat the entire  section  as a single unit

534.3 mg/kg.

115.8 mg/kg.

Soluble Lead

Block Diagrams - One-Tailed 95% UCL for Arcsine Distribution

Soluble Lead Soluble Lead

Soluble Lead

DIAGRAMS NOT TO SCALE

The above diagrams show the total and predicted soluble lead concentrations in each grouping of soil 

depending on how the various levels of soil are segregated.   For instance, Diagram A shows a scenario 

where the top 0.15 m of soil is excavated and kept separate from the underlying soil.

 In this case, the top 0.15 m of soil would be expected to exhibit an average total lead concentration of 

The underlying soil would be expected to exhibit an average total lead concentration of
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Task Order Number: 07-129411-3C

Project Name: Route 60 KP 28.97/37.01

Project No.: 09100-06-111

EA 129421

Group 10

0 m

TCLP - 95% UCL

1.20 mg/l

0.9 m

Block Diagram - One-Tailed 95% UCL for Arcsine Distribution

The above diagrams show the 95% one-sided UCL TCLP concentrations in soil to a depth of approximately 0.9 m.
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Task Order Number: 07-129411-3C

Project Name: Route 60 KP 28.97/37.01

Project No.: 09100-06-111

EA 129421

Group 10

0 m

WET-Di - 90% UCL

0.31 mg/l

0.9 m

The above diagrams show the 90% one-sided UCL WET-Di concentrations in soil to a depth of approximately 0.9 m.

Block Diagram - One-Tailed 90% UCL for Arcsine Distribution



�����������������������������������������������������������������������������������������������������������������������
�����������������������������������������������������������������������������������������������������������������������
�����������������������������������������������������������������������������������������������������������������������

���������������������������������������������������
���������������������������������������������������
���������������������������������������������������

�������������������������
�������������������������
�������������������������

�������������������������������������������������������������������������������������������������������
�������������������������������������������������������������������������������������������������������
�������������������������������������������������������������������������������������������������������

��������������������������������������������������
��������������������������������������������������
��������������������������������������������������

�������������������������
�������������������������
���������������������������������������������������

�������������������������
�����������������������������
�����������������������������

�������������������������������������������������������������������
�������������������������������������������������������������������

���������������������������������������������������
���������������������������������������������������

�������������������������
�������������������������

��������������������������
��������������������������

�����������������������������
�����������������������������

��������������������������������������������������
��������������������������������������������������

��������������������������������������������������
��������������������������������������������������

�������������������������
���������������������������������������������������

�������������������������
�������������������������

������������������������������������������
������������������������������������������
������������������������������������������

�������������������������
�������������������������
�������������������������

��������������������������
��������������������������
��������������������������

��������������������������
��������������������������
��������������������������

�������������������������
�������������������������
��������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������

�������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
�������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������

��������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
��������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
����������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
����������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
��������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
����������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
��������������������������������������������������������������������������������������������������������������������������������������������������������������������������������

�����������������������������������������������������������������������������������������������������������������������
�����������������������������������������������������������������������������������������������������������������������

���������������������������������������������������
���������������������������������������������������

�������������������������
�������������������������

�������������������������������������������������������������������������������������������������������
�������������������������������������������������������������������������������������������������������

��������������������������������������������������
��������������������������������������������������

�������������������������
���������������������������������������������������

�������������������������
�������������������������

�����������������������������
�����������������������������
�����������������������������

�������������������������������������������������������������������
�������������������������������������������������������������������
�������������������������������������������������������������������

���������������������������������������������������
���������������������������������������������������
���������������������������������������������������

�������������������������
�������������������������
�������������������������

��������������������������
��������������������������
��������������������������

�����������������������������
�����������������������������
�����������������������������

��������������������������������������������������
��������������������������������������������������
��������������������������������������������������

��������������������������������������������������
��������������������������������������������������
��������������������������������������������������

�������������������������
�������������������������
���������������������������������������������������

�������������������������
�������������������������

������������������������������������������
������������������������������������������
������������������������������������������

�������������������������
�������������������������
�������������������������

��������������������������
��������������������������
��������������������������

�����������������������������
�����������������������������
�����������������������������

��������������������������������������������������
��������������������������������������������������
��������������������������������������������������

��������������������������������������������������
��������������������������������������������������
��������������������������������������������������

�������������������������
�������������������������
��������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������

�������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
��������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
���������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������

�������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
�������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������

��������������������������
��������������������������
��������������������������

�����������������������������
�����������������������������
�����������������������������

��������������������������������������������������
��������������������������������������������������
��������������������������������������������������

��������������������������������������������������
��������������������������������������������������
��������������������������������������������������

�������������������������
�������������������������
��������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������

�������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
��������������������������
��������������������������

��������������������������
��������������������������

�������������������������
��������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������

�������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
�������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
�������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
�������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
�������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
�������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������

��������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
��������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
��������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
��������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
��������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
��������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
����������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
��������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
����������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
��������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
����������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
��������������������������������������������������������������������������������������������������������������������������������������������������������������������������������

Task Order Number: 07-129411-3C

Project Name: Route 60 KP 28.97-37.01 - Group 11

Project No.: 09100-06-111

DIAGRAM A DIAGRAM B

0 m 0 m

Total Lead - 90% UCL Total Lead - 90% UCL

379.91 mg/kg 34.93 mg/l 310.91 mg/kg 28.66 mg/l

0.15 m

0.30m

Total Lead - 90% UCL Soluble Lead

97.33 mg/kg 9.24 mg/l

Total Lead - 90% UCL Soluble Lead

63.16 mg/kg 6.14 mg/l

0.90m 0.90m

DIAGRAM C DIAGRAM D

0 m 0 m

Total Lead - 90% UCL

241.31 mg/kg 22.33 mg/l

Total Lead - 90% UCL

191.88 mg/kg 17.84 mg/l

0.60m

Total Lead - 90% UCL Soluble Lead

17.88 mg/kg 2.02 mg/l

0.90m 0.90m

DIAGRAM A   -- Separate the top 0.15 m  of soil from the remaining underlying soil

DIAGRAM B   -- Separate the top 0.30 m  of soil from the remaining underlying soil

DIAGRAM C -- Separate the top 0.60 m of soil from the remaining underlying soil

DIAGRAM D -- Treat the entire  section  as a single unit

379.9 mg/kg.

97.3 mg/kg.

DIAGRAMS NOT TO SCALE

The above diagrams show the total and predicted soluble lead concentrations in each grouping of soil 

depending on how the various levels of soil are segregated.   For instance, Diagram A shows a scenario 

where the top 0.15 m of soil is excavated and kept separate from the underlying soil.

 In this case, the top 0.15 m of soil would be expected to exhibit an average total lead concentration of 

The underlying soil would be expected to exhibit an average total lead concentration of 

Soluble Lead

Block Diagrams - One-Tailed 90% UCL for Arcsine Distribution

Soluble Lead Soluble Lead

Soluble Lead
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��������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
��������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
��������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
��������������������������������������������������������������������������������������������������������������������������������������������������������������������������������

Task Order Number: 07-129411-3C

Project Name: Route 60 KP 28.97-37.01 - Group 11

Project No.: 09100-06-111

DIAGRAM A DIAGRAM B

0 m 0 m

Total Lead - 95% UCL Total Lead - 95% UCL

372.66 mg/kg 34.27 mg/l 332.26 mg/kg 30.60 mg/l

0.15 m

0.30m

Total Lead - 95% UCL Soluble Lead

110.14 mg/kg 10.41 mg/l

Total Lead - 95% UCL Soluble Lead

73.31 mg/kg 7.06 mg/l

0.90m 0.90m

DIAGRAM C DIAGRAM D

0 m 0 m

Total Lead - 95% UCL

261.72 mg/kg 24.19 mg/l

Total Lead - 95% UCL

209.50 mg/kg 19.44 mg/l

0.60m

Total Lead - 95% UCL Soluble Lead

19.54 mg/kg 2.17 mg/l

0.90m 0.90m

DIAGRAM A   --   Separate the top 0.15 m  of soil from the remaining underlying soil

DIAGRAM B   --   Separate the top 0.30 m  of soil from the remaining underlying soil

DIAGRAM C -- Separate the top 0.60 m of soil from the remaining underlying soil

DIAGRAM D -- Treat the entire  section  as a single unit

372.7 mg/kg.

110.1 mg/kg.

DIAGRAMS NOT TO SCALE

The above diagrams show the total and predicted soluble lead concentrations in each grouping of soil 

depending on how the various levels of soil are segregated.   For instance, Diagram A shows a scenario 

where the top 0.15 m of soil is excavated and kept separate from the underlying soil.

 In this case, the top 0.15 m of soil would be expected to exhibit an average total lead concentration of 

The underlying soil would be expected to exhibit an average total lead concentration of

Soluble Lead

Block Diagrams - One-Tailed 95% UCL for Arcsine Distribution

Soluble Lead Soluble Lead

Soluble Lead
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Task Order Number: 07-129411-3C

Project Name: Route 60 KP 28.97/37.01

Project No.: 09100-06-111

EA 129421

Group 11

0 m

TCLP - 95% UCL

3.42 mg/l

0.9 m

Block Diagram - One-Tailed 95% UCL for Arcsine Distribution

The above diagrams show the 95% one-sided UCL TCLP concentrations in soil to a depth of approximately 0.9 m.
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Task Order Number: 07-129411-3C

Project Name: Route 60 KP 28.97/37.01

Project No.: 09100-06-111

EA 129421

Group 11

0 m

WET-Di - 90% UCL

1.77 mg/l

0.9 m

The above diagrams show the 90% one-sided UCL WET-Di concentrations in soil to a depth of approximately 0.9 m.

Block Diagram - One-Tailed 90% UCL for Arcsine Distribution
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Task Order Number: 07-129411-3C

Project Name: Route 60 KP 28.97-37.01 - Group 12

Project No.: 09100-06-111

DIAGRAM A DIAGRAM B

0 m 0 m

Total Lead - 90% UCL Total Lead - 90% UCL

170.84 mg/kg 15.93 mg/l 111.44 mg/kg 10.53 mg/l

0.15 m

0.30m

Total Lead - 90% UCL Soluble Lead

43.17 mg/kg 4.32 mg/l

Total Lead - 90% UCL Soluble Lead

26.08 mg/kg 2.77 mg/l

0.90m 0.90m

DIAGRAM C DIAGRAM D

0 m 0 m

Total Lead - 90% UCL

79.77 mg/kg 7.65 mg/l

Total Lead - 90% UCL

65.01 mg/kg 6.31 mg/l

0.60m

Total Lead - 90% UCL Soluble Lead

35.59 mg/kg 3.63 mg/l

0.90m 0.90m

DIAGRAM A   -- Separate the top 0.15 m  of soil from the remaining underlying soil

DIAGRAM B   -- Separate the top 0.30 m  of soil from the remaining underlying soil

DIAGRAM C -- Separate the top 0.60 m of soil from the remaining underlying soil

DIAGRAM D -- Treat the entire  section  as a single unit

170.8 mg/kg.

43.2 mg/kg.

Soluble Lead

Block Diagrams - One-Tailed 90% UCL for Arcsine Distribution

Soluble Lead Soluble Lead

Soluble Lead

DIAGRAMS NOT TO SCALE

The above diagrams show the total and predicted soluble lead concentrations in each grouping of soil 

depending on how the various levels of soil are segregated.   For instance, Diagram A shows a scenario 

where the top 0.15 m of soil is excavated and kept separate from the underlying soil.

 In this case, the top 0.15 m of soil would be expected to exhibit an average total lead concentration of 

The underlying soil would be expected to exhibit an average total lead concentration of 
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Task Order Number: 07-129411-3C

Project Name: Route 60 KP 28.97-37.01 - Group 12

Project No.: 09100-06-111

DIAGRAM A DIAGRAM B

0 m 0 m

Total Lead - 95% UCL Total Lead - 95% UCL

186.30 mg/kg 17.33 mg/l 125.02 mg/kg 11.76 mg/l

0.15 m

0.30m

Total Lead - 95% UCL Soluble Lead

48.62 mg/kg 4.82 mg/l

Total Lead - 95% UCL Soluble Lead

28.50 mg/kg 2.99 mg/l

0.90m 0.90m

DIAGRAM C DIAGRAM D

0 m 0 m

Total Lead - 95% UCL

89.47 mg/kg 8.53 mg/l

Total Lead - 95% UCL

72.31 mg/kg 6.97 mg/l

0.60m

Total Lead - 95% UCL Soluble Lead

35.66 mg/kg 3.64 mg/l

0.90m 0.90m

DIAGRAM A   --   Separate the top 0.15 m  of soil from the remaining underlying soil

DIAGRAM B   --   Separate the top 0.30 m  of soil from the remaining underlying soil

DIAGRAM C -- Separate the top 0.60 m of soil from the remaining underlying soil

DIAGRAM D -- Treat the entire  section  as a single unit

186.3 mg/kg.

48.6 mg/kg.

Soluble Lead

Block Diagrams - One-Tailed 95% UCL for Arcsine Distribution

Soluble Lead Soluble Lead

Soluble Lead

DIAGRAMS NOT TO SCALE

The above diagrams show the total and predicted soluble lead concentrations in each grouping of soil 

depending on how the various levels of soil are segregated.   For instance, Diagram A shows a scenario 

where the top 0.15 m of soil is excavated and kept separate from the underlying soil.

 In this case, the top 0.15 m of soil would be expected to exhibit an average total lead concentration of 

The underlying soil would be expected to exhibit an average total lead concentration of
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Task Order Number: 07-129411-3C

Project Name: Route 60 KP 28.97/37.01

Project No.: 09100-06-111

EA 129421

Group 12

0 m

TCLP - 95% UCL

0.86 mg/l

0.9 m

Block Diagram - One-Tailed 95% UCL for Arcsine Distribution

The above diagrams show the 95% one-sided UCL TCLP concentrations in soil to a depth of approximately 0.9 m.
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Task Order Number: 07-129411-3C

Project Name: Route 60 KP 28.97/37.01

Project No.: 09100-06-111

EA 129421

Group 12

0 m

WET-Di - 90% UCL

0.36 mg/l

0.9 m

The above diagrams show the 90% one-sided UCL WET-Di concentrations in soil to a depth of approximately 0.9 m.

Block Diagram - One-Tailed 90% UCL for Arcsine Distribution
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Task Order Number: 07-129411-3C

Project Name: Route 60 KP 28.97-37.01 - Group 13

Project No.: 09100-06-111

DIAGRAM A DIAGRAM B

0 m 0 m

Total Lead - 90% UCL Total Lead - 90% UCL

1,050.35 mg/kg 75.34 mg/l 601.71 mg/kg 44.11 mg/l

0.15 m

0.30m

Total Lead - 90% UCL Soluble Lead

59.75 mg/kg 6.39 mg/l

Total Lead - 90% UCL Soluble Lead

22.92 mg/kg 3.83 mg/l

0.90m 0.90m

DIAGRAM C DIAGRAM D

0 m 0 m

Total Lead - 90% UCL

411.33 mg/kg 30.86 mg/l

Total Lead - 90% UCL

313.24 mg/kg 24.04 mg/l

0.60m

Total Lead - 90% UCL Soluble Lead

32.88 mg/kg 4.52 mg/l

0.90m 0.90m

DIAGRAM A   --   Separate the top 0.15 m  of soil from the remaining underlying soil

DIAGRAM B   --   Separate the top 0.30 m  of soil from the remaining underlying soil

DIAGRAM C -- Separate the top 0.60 m of soil from the remaining underlying soil

DIAGRAM D -- Treat the entire  section  as a single unit

1050.3 mg/kg.

59.8 mg/kg.

DIAGRAMS NOT TO SCALE

The above diagrams show the total and predicted soluble lead concentrations in each grouping of soil 

depending on how the various levels of soil are segregated.   For instance, Diagram A shows a scenario where 

the top 0.15 m of soil is excavated and kept separate from the underlying soil.

 In this case, the top 0.15 m of soil would be expected to exhibit an average total lead concentration of 

The underlying soil would be expected to exhibit an average total lead concentration of 

Soluble Lead

Block Diagrams - One-Tailed 90% UCL for Arcsine Distribution

Soluble Lead Soluble Lead

Soluble Lead
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Task Order Number: 07-129411-3C

Project Name: Route 60 KP 28.97-37.01 - Group 13

Project No.: 09100-06-111

DIAGRAM A DIAGRAM B

0 m 0 m

Total Lead - 95% UCL Total Lead - 95% UCL

1166.24 mg/kg 83.41 mg/l 692.78 mg/kg 50.45 mg/l

0.15 m

0.30m

Total Lead - 95% UCL Soluble Lead

65.35 mg/kg 6.78 mg/l

Total Lead - 95% UCL Soluble Lead

25.24 mg/kg 3.99 mg/l

0.90m 0.90m

DIAGRAM C DIAGRAM D

0 m 0 m

Total Lead - 95% UCL

472.84 mg/kg 35.15 mg/l

Total Lead - 95% UCL

359.01 mg/kg 27.22 mg/l

0.60m

Total Lead - 95% UCL Soluble Lead

36.06 mg/kg 4.75 mg/l

0.90m 0.90m

DIAGRAM A   --   Separate the top 0.15 m  of soil from the remaining underlying soil

DIAGRAM B   --   Separate the top 0.30 m  of soil from the remaining underlying soil

DIAGRAM C -- Separate the top 0.60 m of soil from the remaining underlying soil

DIAGRAM D -- Treat the entire  section  as a single unit

1166.2 mg/kg.

65.3 mg/kg.

DIAGRAMS NOT TO SCALE

The above diagrams show the total and predicted soluble lead concentrations in each grouping of soil 

depending on how the various levels of soil are segregated.   For instance, Diagram A shows a scenario where 

the top 0.15 m of soil is excavated and kept separate from the underlying soil.

 In this case, the top 0.15 m of soil would be expected to exhibit an average total lead concentration of 

The underlying soil would be expected to exhibit an average total lead concentration of

Soluble Lead

Block Diagrams - One-Tailed 95% UCL for Arcsine Distribution

Soluble Lead Soluble Lead

Soluble Lead
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Task Order Number: 07-129411-3C

Project Name: Route 60 KP 28.97/37.01

Project No.: 09100-06-111

EA 129421

Group 13

0 m

TCLP - 95% UCL

3.01 mg/l

0.9 m

Block Diagram - One-Tailed 95% UCL for Arcsine Distribution

The above diagrams show the 95% one-sided UCL TCLP concentrations in soil to a depth of approximately 0.9 m.
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Task Order Number: 07-129411-3C

Project Name: Route 60 KP 28.97/37.01

Project No.: 09100-06-111

EA 129421

Group 13

0 m

WET-Di - 90% UCL

0.13 mg/l

0.9 m

The above diagrams show the 90% one-sided UCL WET-Di concentrations in soil to a depth of approximately 0.9 m.

Block Diagram - One-Tailed 90% UCL for Arcsine Distribution
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Task Order Number: 07-129411-3C

Project Name: Route 60 KP 28.97-37.01 - Group 14

Project No.: 09100-06-111

DIAGRAM A DIAGRAM B

0 m 0 m

Total Lead - 90% UCL Total Lead - 90% UCL

294.38 mg/kg 22.72 mg/l 179.27 mg/kg 14.71 mg/l

0.15 m

0.30m

Total Lead - 90% UCL Soluble Lead

13.72 mg/kg 3.19 mg/l

Total Lead - 90% UCL Soluble Lead

13.13 mg/kg 3.15 mg/l

1.5m 1.5m

DIAGRAM C DIAGRAM D

0 m 0 m

Total Lead - 90% UCL

125.76 mg/kg 10.99 mg/l

Total Lead - 90% UCL

102.94 mg/kg 9.40 mg/l

0.60m

Total Lead - 90% UCL Soluble Lead

16.97 mg/kg 3.42 mg/l

1.5m 1.5m

DIAGRAM A   -- Separate the top 0.15 m  of soil from the remaining underlying soil

DIAGRAM B   -- Separate the top 0.30 m  of soil from the remaining underlying soil

DIAGRAM C -- Separate the top 0.60 m of soil from the remaining underlying soil

DIAGRAM D -- Treat the entire  section  as a single unit

294.4 mg/kg.

13.7 mg/kg.

Soluble Lead

Block Diagrams - One-Tailed 90% UCL for Arcsine Distribution

Soluble Lead Soluble Lead

Soluble Lead

DIAGRAMS NOT TO SCALE

The above diagrams show the total and predicted soluble lead concentrations in each grouping of soil 

depending on how the various levels of soil are segregated.   For instance, Diagram A shows a scenario 

where the top 0.15 m of soil is excavated and kept separate from the underlying soil.

 In this case, the top 0.15 m of soil would be expected to exhibit an average total lead concentration of 

The underlying soil would be expected to exhibit an average total lead concentration of 
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Task Order Number: 07-129411-3C

Project Name: Route 60 KP 28.97-37.01 - Group 14

Project No.: 09100-06-111

DIAGRAM A DIAGRAM B

0 m 0 m

Total Lead - 95% UCL Total Lead - 95% UCL

315.79 mg/kg 24.21 mg/l 202.79 mg/kg 16.35 mg/l

0.15 m

0.30m

Total Lead - 95% UCL Soluble Lead

14.88 mg/kg 3.27 mg/l

Total Lead - 95% UCL Soluble Lead

14.23 mg/kg 3.23 mg/l

1.5m 1.5m

DIAGRAM C DIAGRAM D

0 m 0 m

Total Lead - 95% UCL

142.30 mg/kg 12.14 mg/l

Total Lead - 95% UCL

116.27 mg/kg 10.33 mg/l

0.60m

Total Lead - 95% UCL Soluble Lead

15.41 mg/kg 3.31 mg/l

1.5m 1.5m

DIAGRAM A   --   Separate the top 0.15 m  of soil from the remaining underlying soil

DIAGRAM B   --   Separate the top 0.30 m  of soil from the remaining underlying soil

DIAGRAM C -- Separate the top 0.60 m of soil from the remaining underlying soil

DIAGRAM D -- Treat the entire  section  as a single unit

315.8 mg/kg.

14.9 mg/kg.

Soluble Lead

Block Diagrams - One-Tailed 95% UCL for Arcsine Distribution

Soluble Lead Soluble Lead

Soluble Lead

DIAGRAMS NOT TO SCALE

The above diagrams show the total and predicted soluble lead concentrations in each grouping of soil 

depending on how the various levels of soil are segregated.   For instance, Diagram A shows a scenario 

where the top 0.15 m of soil is excavated and kept separate from the underlying soil.

 In this case, the top 0.15 m of soil would be expected to exhibit an average total lead concentration of 

The underlying soil would be expected to exhibit an average total lead concentration of
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Task Order Number: 07-129411-3C

Project Name: Route 60 KP 28.97/37.01

Project No.: 09100-06-111

EA 129421

Group 14

0 m

TCLP - 95% UCL

2.42 mg/l

1.5 m

Block Diagram - One-Tailed 95% UCL for Arcsine Distribution

The above diagrams show the 95% one-sided UCL TCLP concentrations in soil to a depth of approximately 1.5 m.
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Task Order Number: 07-129411-3C

Project Name: Route 60 KP 28.97/37.01

Project No.: 09100-06-111

EA 129421

Group 14

0 m

WET-Di - 90% UCL

0.13 mg/l

1.5 m

The above diagrams show the 90% one-sided UCL WET-Di concentrations in soil to a depth of approximately 1.5 m.

Block Diagram - One-Tailed 90% UCL for Arcsine Distribution
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Task Order Number: 07-129411-3C

Project Name: Route 60 KP 28.97-37.01 - Group 15

Project No.: 09100-06-111

DIAGRAM A DIAGRAM B

0 m 0 m

Total Lead - 90% UCL Total Lead - 90% UCL

720.09 mg/kg 67.69 mg/l 488.68 mg/kg 46.66 mg/l

0.15 m

0.30m

Total Lead - 90% UCL Soluble Lead

81.17 mg/kg 9.61 mg/l

Total Lead - 90% UCL Soluble Lead

40.39 mg/kg 5.91 mg/l

0.90m 0.90m

DIAGRAM C DIAGRAM D

0 m 0 m

Total Lead - 90% UCL

352.77 mg/kg 34.30 mg/l

Total Lead - 90% UCL

277.33 mg/kg 27.44 mg/l

0.60m

Total Lead - 90% UCL Soluble Lead

55.86 mg/kg 7.31 mg/l

0.90m 0.90m

DIAGRAM A   -- Separate the top 0.15 m  of soil from the remaining underlying soil

DIAGRAM B   -- Separate the top 0.30 m  of soil from the remaining underlying soil

DIAGRAM C -- Separate the top 0.60 m of soil from the remaining underlying soil

DIAGRAM D -- Treat the entire  section  as a single unit

720.1 mg/kg.

81.2 mg/kg.

Soluble Lead

Block Diagrams - One-Tailed 90% UCL for Arcsine Distribution

Soluble Lead Soluble Lead

Soluble Lead

DIAGRAMS NOT TO SCALE

The above diagrams show the total and predicted soluble lead concentrations in each grouping of soil 

depending on how the various levels of soil are segregated.   For instance, Diagram A shows a scenario 

where the top 0.15 m of soil is excavated and kept separate from the underlying soil.

 In this case, the top 0.15 m of soil would be expected to exhibit an average total lead concentration of 

The underlying soil would be expected to exhibit an average total lead concentration of 
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Task Order Number: 07-129411-3C

Project Name: Route 60 KP 28.97-37.01 - Group 15

Project No.: 09100-06-111

DIAGRAM A DIAGRAM B

0 m 0 m

Total Lead - 95% UCL Total Lead - 95% UCL

758.72 mg/kg 71.20 mg/l 538.17 mg/kg 51.16 mg/l

0.15 m

0.30m

Total Lead - 95% UCL Soluble Lead

90.73 mg/kg 10.48 mg/l

Total Lead - 95% UCL Soluble Lead

43.84 mg/kg 6.22 mg/l

0.90m 0.90m

DIAGRAM C DIAGRAM D

0 m 0 m

Total Lead - 95% UCL

390.85 mg/kg 37.76 mg/l

Total Lead - 95% UCL

307.06 mg/kg 30.15 mg/l

0.60m

Total Lead - 95% UCL Soluble Lead

60.01 mg/kg 7.69 mg/l

0.90m 0.90m

DIAGRAM A   --   Separate the top 0.15 m  of soil from the remaining underlying soil

DIAGRAM B   --   Separate the top 0.30 m  of soil from the remaining underlying soil

DIAGRAM C -- Separate the top 0.60 m of soil from the remaining underlying soil

DIAGRAM D -- Treat the entire  section  as a single unit

758.7 mg/kg.

90.7 mg/kg.

Soluble Lead

Block Diagrams - One-Tailed 95% UCL for Arcsine Distribution

Soluble Lead Soluble Lead

Soluble Lead

DIAGRAMS NOT TO SCALE

The above diagrams show the total and predicted soluble lead concentrations in each grouping of soil 

depending on how the various levels of soil are segregated.   For instance, Diagram A shows a scenario 

where the top 0.15 m of soil is excavated and kept separate from the underlying soil.

 In this case, the top 0.15 m of soil would be expected to exhibit an average total lead concentration of 

The underlying soil would be expected to exhibit an average total lead concentration of
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Task Order Number: 07-129411-3C

Project Name: Route 60 KP 28.97/37.01

Project No.: 09100-06-111

EA 129421

Group 15

0 m

TCLP - 95% UCL

7.13 mg/l

0.9 m

Block Diagram - One-Tailed 95% UCL for Arcsine Distribution

The above diagrams show the 95% one-sided UCL TCLP concentrations in soil to a depth of approximately 0.9 m.
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Task Order Number: 07-129411-3C

Project Name: Route 60 KP 28.97/37.01

Project No.: 09100-06-111

EA 129421

Group 15

0 m

WET-Di - 90% UCL

0.96 mg/l

0.9 m

The above diagrams show the 90% one-sided UCL WET-Di concentrations in soil to a depth of approximately 0.9 m.

Block Diagram - One-Tailed 90% UCL for Arcsine Distribution



�����������������������������������������������������������������������������������������������������������������������
�����������������������������������������������������������������������������������������������������������������������
�����������������������������������������������������������������������������������������������������������������������

���������������������������������������������������
���������������������������������������������������
���������������������������������������������������

�������������������������
�������������������������
���������������������������������������������������

�������������������������
�����������������������������
�����������������������������

�������������������������������������������������������������������
�������������������������������������������������������������������

���������������������������������������������������
���������������������������������������������������

�������������������������
���������������������������������������������������

�������������������������
�������������������������

������������������������������������������
������������������������������������������
������������������������������������������

�������������������������
�������������������������
��������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������

�������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
�������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������

�����������������������������������������������������������������������������������������������������������������������
�����������������������������������������������������������������������������������������������������������������������

���������������������������������������������������
���������������������������������������������������

�������������������������
���������������������������������������������������

�������������������������
�������������������������
�������������������������
�������������������������

�����������������������������
�����������������������������
�����������������������������
�����������������������������
�����������������������������

�������������������������������������������������������������������
�������������������������������������������������������������������
�������������������������������������������������������������������
�������������������������������������������������������������������
�������������������������������������������������������������������

���������������������������������������������������
���������������������������������������������������
���������������������������������������������������
���������������������������������������������������
���������������������������������������������������

�������������������������
�������������������������
�������������������������
�������������������������
��������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������

���������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
�������������������������
�������������������������

�����������������������������
�����������������������������
�����������������������������

�������������������������������������������������������������������
�������������������������������������������������������������������
�������������������������������������������������������������������

���������������������������������������������������
���������������������������������������������������
���������������������������������������������������

�������������������������
�������������������������
���������������������������������������������������

�������������������������
������������������������������������������
������������������������������������������

�������������������������
��������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������

�������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
�������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
�������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
�������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
�������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
�������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
�������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
�������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
�������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
�������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
�������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������

Task Order Number: 07-129411-3C

Project Name: Route 60 KP 28.97-37.01 - Group 16

Project No.: 09100-06-111

DIAGRAM A

0 m

Total Lead - 90% UCL

5.8 mg/kg 0.9 mg/l

0.30 m

Total Lead - 90% UCL Soluble Lead

2.5 mg/kg 0.6 mg/l

0.9 m

DIAGRAM B

0 m

Total Lead - 90% UCL

4.4 mg/kg 0.8 mg/l

0.9 m

DIAGRAM A   -- Separate the top 0.30 m  of soil from the remaining underlying soil

DIAGRAM B -- Treat the entire  section  as a single unit

5.8 mg/kg.

2.5 mg/kg.

Soluble Lead

The above diagrams show the total and predicted soluble lead concentrations in each grouping of soil 

depending on how the various levels of soil are segregated.   For instance, Diagram A shows a scenario 

where the top 0.15 m of soil is excavated and kept separate from the underlying soil.

DIAGRAMS NOT TO SCALE

 In this case, the top 0.15 m of soil would be expected to exhibit an average total lead concentration of 

Block Diagrams - One-Tailed 90% UCL for Arcsine Distribution

Soluble Lead

The underlying soil would be expected to exhibit an average total lead concentration of 
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DIAGRAM A

0 m

Total Lead - 95% UCL

6.1 mg/kg 1.0 mg/l

0.30 m

Total Lead - 95% UCL Soluble Lead

2.5 mg/kg 0.6 mg/l

0.9 m

DIAGRAM B

0 m

Total Lead - 90% UCL

4.6 mg/kg 0.8 mg/l

0.9 m

DIAGRAM A   -- Separate the top 0.30 m  of soil from the remaining underlying soil

DIAGRAM B -- Treat the entire  section  as a single unit

6.1 mg/kg.

2.5 mg/kg.

Block Diagrams - One-Tailed 95% UCL for Arcsine Distribution

Soluble Lead

Soluble Lead

 In this case, the top 0.15 m of soil would be expected to exhibit an average total lead concentration of 

The underlying soil would be expected to exhibit an average total lead concentration of 

DIAGRAMS NOT TO SCALE

The above diagrams show the total and predicted soluble lead concentrations in each grouping of soil 

depending on how the various levels of soil are segregated.   For instance, Diagram A shows a scenario 

where the top 0.15 m of soil is excavated and kept separate from the underlying soil.


